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ABSTRACT 
 
 
Dubai energy sector is facing two main challenges: energy insecurity that is mainly driven by limitations 
to accessibility of natural gas and the high levels of carbon dioxide emissions due to a growing economy 
and power demand. As a result Dubai launched its Integrated Energy Strategy 2030 to diversify its energy 
resources and include solar energy within its power generation mix. A key issue facing Dubai would be 
addressing the discrepancy between the cost of solar and the cost of conventional power. This thesis aims 
to examine the possibility of involving the private sector, in this case the tourism industry in Dubai, given 
it was identified as one of the fastest growing sectors and one of the largest contributors to Dubai’s 
economy, in participating in the payment of the premium for solar. 
To address the thesis aim, the study draws upon literature and semi structured interviews with the Dubai 
utility (DEWA), tourism department (DTCM), and large hotel chains who were identified as potential off-
takers of the solar energy. 
As a result of the empirical investigation and the use of the Business Model Canvas framework, first the 
core characteristics of the Dubai energy business model are presented, showing the transition from the 
traditional model to the current one after introducing solar energy and Independent Power Producers to 
the energy production. The analysis of the hotel interviews resulted in a set of potential value propositions 
that could be offered by the Dubai government (through DTCM) to incentivize hotels to pay for solar 
energy and by that providing initial support to enhance renewable energy promotion in Dubai. 
The research finds that the implementation and introduction of innovation to business models could play 
a vital role in facilitating transitions to more sustainable energy systems. The study has also shown that 
with providing the right incentives, it is possible to attract the private sector to participate in promoting 
RE production. 
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1 Chapter One: Problem statement 
1.1 Introduction 
The international community is facing the great challenge of filling the gap between energy supply and 
demand with reliable and inexpensive energy in a way that minimizes our environmental impact.  These 
challenges include growing energy insecurity and the effects of environmental degradation.  The negative 
effect on the environment does not come as a surprise, since most of the current fossil fuel global energy 
systems constitute a major emitter of greenhouse gases (GHGs) and consequently an important 
contributor to climate change, the effects of which could be harmful for the human race (Bradshaw, 2010). 
This could lead us to think that there is a pressing need on governments dependent upon hydrocarbons 
to identify a mean of moving towards an alternative energy system such as renewable energy (RE) that 
fulfils nation’s growth needs in a more sustainable manner.  
The Gulf Co-operation Council countries (GCC), being primarily dependent on hydrocarbon energy 
sources, face similar energy challenges as mentioned above.  In Dubai’s case the most prominent 
challenges are first the energy insecurity that is mainly driven by limitations to accessibility of natural gas 
and second the high levels of carbon dioxide (CO2) emissions due to a growing economy and an increase 
in power demand.  As a result Dubai launched its Integrated Energy Strategy 2030 to diversify its energy 
resources and include RE. This was one of the reasons that led Dubai to involve the private sector in 
building RE capacity at the supply side and by that modifying its traditional energy business model. 
A key issue facing Dubai would be identifying the most cost effective approach for increasing the share of 
renewables within the power generation mix whilst minimizing the discrepancy between cost of 
conventional power generation and renewables.  
This Chapter presents the main energy challenges facing the global, regional (GCC) and local (Dubai) 
communities, focusing in particular on key sustainability issues relating to energy insecurity and 
environmental degradation (GHG emissions).  The drivers behind these energy challenges are then 
introduced as well as ways in which Dubai’s government has pursued tackling these issues. Subsequently, 
this Chapter presents Dubai’s energy business model and highlights the shift of its energy business model 
to include renewable energy and the private sector from the supply side. The aim of this study is then 
identified and the research questions that would help in addressing this aim are then presented.  The 
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research questions reflect the goal of improving the understanding of the private sector’s potential role 
in Dubai’s energy business model. Finally, an outline of the overall structure of the thesis is provided. 
1.2 The global energy challenge: The need for secure and environmentally 
friendly energy  
The global energy challenge has been framed as the following question: Can we have secure and 
affordable energy services that are not environmentally harmful? (Bradshaw, 2010). In 2009, John P. 
Holdren, the Science Advisor to President Barrack Obama, similarly summarized the global energy 
challenge as follows: 
“Without energy there is no economy. Without climate there is no environment. Without economy and 
environment there is no material wealth, no civil society, and no personal or national security. And the 
problem is that we have been getting the energy our economy needs in ways that are wrecking the 
climate that our environment needs.” 
The urgency for a shift towards a significant change to alter the historic approach to energy production 
and consumption was emphasized in the (IEA, 2008) as it clearly stated that: 
“It is no exaggeration to claim that the future of human prosperity depends on how successfully we 
tackle two central energy challenges facing us today: securing the supply of reliable and affordable 
energy; and effecting a rapid transformation to a low-carbon, efficient and environmentally benign 
system of energy supply.” 
The continuous growth of population, economy and energy consumption around the world imposes great 
challenges on governments to provide the energy needed to fuel the growth of their nations.   In trying to 
reach this delicate balance, the two most prominent key challenges that have emerged are the effects of 
environmental degradation through rising GHG emissions as well as growing energy insecurity which is 
compounded by the gradual depletion of the essential conventional energy resources. 
Currently we are dependent on fossil fuels to meet our energy needs. For example, as of 2012, oil, coal 
and natural gas supply nearly 87% percent of the world’s energy needs (BP, 2012), of which oil provides 
about 33%, coal 30% and gas 24% of the world’s total energy supplies (BP, 2013). The energy sector is 
recognized as the largest source of anthropogenic GHG emissions, making it the key driver of climate 
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change. This sector alone generates approximately two thirds of the global GHG gas emissions from the 
combustion of fossil fuels and over 80% of total CO2 emissions (IEA, 2014).  
However, reserves of these fossil fuels are finite and some have reached their extraction peak. 
Compounding this problem has been the increase in energy consumption levels, especially in recent 
decades. This increase is forecasted to continue for the foreseeable future, especially with growing 
industrial powers globally and the expansion of the global middle class. For comparison, global primary 
energy consumption increased by a factor of 20 since the middle of the 19th century (Nakicenovic & 
Grubler, 2000) and if the current trend of energy consumption stays the same, by 2030 global energy 
consumption is projected to increase by a further 39%, compared to 2010 levels (BP, 2012).  
One approach to help mitigate GHG emissions is through the establishment of the United Nations 
Framework Convention on Climate Change (UNFCCC) (Berg, 2013). The different mitigation strategies 
used to reduce GHG emissions include energy efficiency and RE. 
Until recently, RE development came with a high price tag, making it unaffordable for most developing 
countries. Accordingly, the rise in the deployment of renewables has been mainly influenced by 
government policies and support that promote private investment in the sector. Without government 
support, practically none of the large-scale renewable projects would have taken place 
(UAE/IRENA/REN21, 2013). For instance, the substantial state support for developing a wide range of RE 
programmes as well as the policy framework to stimulate private investment in renewables directly 
resulted in the emergence of Germany as a dynamic influencer on the renewables market, making it the 
world’s largest photovoltaic (PV) market (UAE/IRENA/REN21, 2013). Other similar initiatives are reported 
in Japan, where the government has announced a host of initiatives and plans to subsidize solar energy in 
line with the German model by introducing a feed-in tariff. Similarly China launched its feed-in tariff 
system for solar power in July 2011 and aims to raise its PV generation capacity to 50,000 megawatts 
(MW) by 2020 (UAE/IRENA/REN21, 2013).   
1.3 The regional (GCC) energy challenge  
The Gulf countries, politically known as the Gulf Co-operation Council (GCC), have broadly been subject 
to the same challenges highlighted previously: energy insecurity and rising GHGs. The GCC is a region 
known for its abundant hydrocarbon wealth. These hydrocarbons have been the source of fuel for all of 
its power generation requirements.  
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The GCC countries have rising energy demand due to their economic growth, which is estimated at about 
8% a year. This means an additional 100 gigawatts (GW) of power will be required over the next decade 
(IRENA, 2014). This increase in power demand may lead to the gradual depletion of this region’s reserves 
conflicting with their desire to conserve their hydrocarbons for future generations. On the other hand, 
the region’s revenue from sale of these hydrocarbons in international markets constitutes the biggest 
share of their GDP (50.6% of GDP as reported by (GCC National statistical authorities & GPCA, 2012)). This 
presents the financial challenge of determining the opportunity cost of deploying their hydrocarbon 
reserves for domestic power production versus exporting it to the international markets.  
On the environmental front, the six GCC countries are in the top 14 per capita emitters of CO2 in the 
world. Therefore given the Gulf’s fragile environment there is growing pressure to protect it and seek for 
alternative energy sources (IRENA, 2014).  
As a move to address these two challenges the GCC started to look into other energy sources such as RE.  
First, RE sources can play a key role in reducing the quantities of oil and gas used in the production of 
electricity locally, and thus makes it possible to benefit economically from these quantities through export 
(Gulf Research Meeting, 2013).  In this respect, the countries may need to take into account not only the 
domestic energy supply needs and the need for energy exports in order to gain revenues for national 
welfare systems, but also consider unconventional energy supply systems such as RE technologies or 
energy efficiency measures, in order to substitute domestic energy supply sources (Gulf Research 
Meeting, 2013). 
Second, over the past five years there has been a serious move to change the region’s approach to the RE 
sector (UAE/IRENA/REN21, 2013). The Gulf countries are as rich with renewable resources as they are 
with hydrocarbons. They benefit from some of the highest solar irradiation levels in the world (IRENA, 
2014). Recently the region has announced RE targets, innovative research and development, and 
investments across the entire industry value chain. Furthermore, despite the potential, some barriers 
have to be lifted to unlock the potential of RE in the GCC. These include the absence of a comprehensive 
regulatory framework with policies that promote the development of RE in addition to addressing the 
issue of highly subsidized fossil fuels (IRENA, 2014). 
All the countries in the GCC have set themselves 2020 RE targets ranging from 27% of installed capacity 
in Saudi Arabia to 15% in Dubai (UAE/IRENA/REN21, 2013).  
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Table 1 2020 RE targets set by the different GCC countries (MEED Insight, 2013) 
Country Total installed generating   
capacity in 2012 (MW)  
Officially announced RE 
targets (%) 
UAE: 
Abu Dhabi 
Dubai 
 
13,842 
 
7 by 2020 
9,646 
7 by 2020* and 15 by 2030* 
Bahrain 3,938 5 by 2020 
Kuwait 14,703 5 by 2020 and 10 by 2030 
Oman 5,188 7 by 2020 
Qatar 8,761 2 by 2020 and 20 by 2030 
Saudi Arabia 57,433 27 by 2020 
*The new Dubai targets were announced at the 2015 World Future Energy Summit. 
Leading the GCC countries in renewables investment are Saudi Arabia and United Arab Emirates (UAE), 
with Saudi Arabia set to install 57 GW sourced from RE by 2032, of which 41 GW is of solar generation 
capacity. The UAE, would by 2030 deploy solar power generation capacity of more than 20 GW, with Abu 
Dhabi planning to produce 7% of its electricity from renewable sources by 2020, and Dubai 15% from solar 
by 2030 (Pivac, 2014) as shown in Table 1.  Furthermore, UAE already invested into several projects, such 
as Shams 1, a 100 MW concentrated solar plant (CSP) commissioned in 2013 (NREL, 2015). The setup of 
the Masdar City in Abu Dhabi, is indicative of the Emirate’s commitment to RE. Masdar City is a planned 
project financed by the government of Abu Dhabi which will completely rely on solar and other renewable 
sources of energy (Walsh, 2011). The city will be a hub for global clean technology companies. Masdar 
City also already benefits from its 10 MW PV plant. Additionally, Abu Dhabi is in the planning phase for a 
new 100 MW Solar PV in Al Ain City, Nour 1 (ShamsPower, 2011).  
Furthermore, Dubai recently released a tender for the 100 MW Phase II of the Mohammad Bin Rashid Al 
Maktoum Solar Park, one of the biggest RE projects in the region, with a proposed capacity of 1 GW by 
2020 (DSCE, 2014). Qatar has plans to integrate solar technology into its network and has a target to 
produce 200 MW of solar energy by 2020 which constitutes 2% its total power generation (Pivac, 2014).  
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1.4 Factors shaping Dubai’s energy challenge  
Dubai is the second biggest city in the UAE, and the most well-known Gulf city in the world due to its 
modern infrastructure, international outlook and liberal government policies (Goverment of Dubai, 2015). 
Dubai also faces similar energy challenges to the global and regional ones presented in the previous 
section.  
As shown in Figure 1, in the last decade (2004-2014) Dubai’s energy demand has grown up to 124% 
(DEWA, 2014) . Dubai’s economic activity over the next years will result in a growth in electricity demand 
of 4-6% per annum. This means that by 2020 Dubai’s electricity consumption will reach 9.6 GW, a 50% 
jump from 2012 levels (Access Power, 2015).  
This growth in demand has primarily been fueled by three key factors, namely economic growth, 
population growth and competitive power prices. 
 
Figure 1 Growth of energy demand in Dubai (Analysis from the statistics by (DEWA, 2014) 
 
In terms of economic growth, back in the 1980s, the oil sector accounted for around half of Dubai's gross 
domestic product (GDP), driving its then economic growth and public expenditure. However, as of 2010, 
oil revenues only constitute around 2% of Dubai’s GDP (Dipaola, 2010). With falling production rates of 
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Dubai’s oil, Dubai was forced to energize its trade, transportation, communications and tourism sectors 
to fuel its economy. Dubai’s economic growth is due to the unique attractive conditions it offers to 
business and trade. The city does not impose duties and taxes on imported goods and its several free 
zones have also attracted considerable foreign investments (EconomyWatch Content, 2010). 
Furthermore, construction on a large scale has positioned Dubai as one of the fastest-growing cities in the 
world, and with its spectacular architecture the city has placed itself as one of the top tourist destinations 
in the region.  
The tourism industry in Dubai is among the fastest growing sectors and it contributes up to around 20% 
of Dubai’s GDP. The number of tourists visiting Dubai has increased dramatically over the past decade and 
the government has planned to accommodate 20 million visitors by end of 2020 (DTCM, 2015). To spur 
this growth, huge investments are made to develop the city's hotel, leisure and recreational 
infrastructure.  
In terms of competitive power prices, natural gas which is the primary feedstock for Dubai’s power plants, 
has largely been sourced through competitive prices from Abu Dhabi and the Dolphin Energy Pipeline that 
links Qatar’s subsea pipeline to gas receiving facilities in Abu Dhabi (Poten & Partners, 2009). Through 
these gas sources Dubai pays approximately USD 1.5/MMBtu (Neuhof, 2012), whilst international prices 
for LNG are procured at far higher rates, for example Japan paid USD 17.56/MMBtu in April 2012 recorded 
as the highest price since November 2008 (Neuhof, 2012).  
Given the increase in power demand, pressures on gas availability for Dubai have become more and more 
pressing. Although the UAE’s natural gas reserves are the fifth largest in the world after Russia, Iran, Qatar 
and Saudi Arabia, there are several limitations to the accessibility and usages of these gas reserves. Abu 
Dhabi sits on 95% of the UAE’s oil reserves and 92% of its gas but there are several factors that have 
caused the constraint on natural gas fuel availability in Abu Dhabi, and consequently deterring it from 
being available to Dubai. First, Abu Dhabi’s gas reserves are utilized for Enhanced Oil Recovery to maintain 
the needed output of the UAE (Abu Dhabi’s) oil export, which remains to be the largest contributor to Abu 
Dhabi’s GDP (54.4% in 2013) (SCAD, 2015). Second, Abu Dhabi gas has high sulfur content (sour gas) which 
requires advanced and costly gas treatment solutions for it to be used as fuel for power generation. Third, 
the growth of the petrochemical industry as part of Abu Dhabi’s strategy in diversifying its economic base 
increases the pressure for availability of gas as feedstock for this industry (Chemeurope, 2011). Lastly, Abu 
17 
 
Dhabi was the first Gulf state to develop LNG export capacity and has since locked itself in long term gas 
supply contracts (Garcia, 2011).   
Furthermore, Qatar, through the Dolphin project, remains a crucial source of natural gas for the UAE. 
However, Qatar has placed a moratorium on further developing its gas out of concern for falling short in 
meeting its domestic needs and damaging its reservoirs through over-production (Poten & Partners, 
2009).  
Moreover, the growth in Dubai’s power demand and the dependence on natural gas as the main source 
of fuel has led to the increase in greenhouse gas emissions. The UAE has one of the largest per capita 
carbon footprints in the world, even higher than that of the United States of America (U.S.). In 2012, there 
was a 63% increase in CO2 emissions compared to year 2000 (UAE Ministry of Energy/UNDP/DCC, 2015). 
Dubai’s overall emissions make up 25% of the country’s total, which is equivalent to 1% of that of the U.S. 
(DSCE, 2014). 
These energy challenges have led Dubai to rethink its energy strategy and launch several initiatives to 
ensure a more sustainable energy approach.  
1.5 Dubai’s response to its energy challenge  
In order for Dubai’s government to address the above energy challenges, it introduced initiatives that 
include increase in electricity tariffs to reflect electricity costs and the introduction of energy efficiency 
and energy diversification. In 2008 an electricity tariffs slab system was introduced to enforce large 
commercial and residential consumers to pay higher rates beyond a pre-determined consumption limit to 
curb usage (Landais, 2008). In 2011, Dubai raised its electricity tariffs once again by 15% in the light of 
escalating gas and oil prices. Electricity tariffs have risen by AED 0.03/kWh for monthly consumption 
below 2000 kWh and by AED 0.05/kWh for consumption of more than 6000 kWh per month (Bitar, 2010).   
In 2009, Dubai established the Dubai Supreme Council of Energy (DSCE) as an independent legal entity 
tasked to oversee all matters relating to the energy sector (DSCE, 2013). DSCE, through its Dubai 
Integrated Energy Strategy for 2030, laid out its strategy to position Dubai as a global role model in energy 
security and energy efficiency and to continue to support Dubai’s economic growth in the most 
sustainable and efficient manner.  
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Moreover, DSCE has designed a strategy to diversify Dubai’s energy resources through tapping into 
alternative energy sources as well as introducing efficiency measures both on the supply side and the 
demand side of power. One of the goals of the strategy is to introduce RE into Dubai’s energy mix through 
setting a target of 1GW of solar capacity by 2020 (DSCE, 2014). All in all, by 2030, DSCE aims to diversify 
the Emirate’s electricity generation mix to include 71% of its total power output from natural gas, 12% 
from nuclear power, 12% from clean coal and 5% from RE as shown in Figure 2. Dubai has recently updated 
its RE target to 7% by 2020 and 15% by 2030.  
 
 
Figure 2 Dubai projected fuel mix (DSCE, 2015) 
 
To support the implementation of Dubai’s Integrated Energy Strategy for 2030, Dubai established the 
Regulatory & Supervisory Bureau (RSB), the new water and electricity regulator for Dubai. Its role is to 
license and regulate the new entrants to Dubai's energy sector. These new diversified energy plants will 
have to meet technical standards and connection requirements set out in the Renewables Standards 
approved by the RSB (RSB, 2014). Dubai also established the Dubai Carbon Centre of Excellence (DCCE), 
which is acting as a market enabler and advisor to facilitate the transition to a low carbon economy by 
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enabling entities to gain from additional revenue streams when improving their operational efficiency or 
by investing in green technologies that reduce their carbon footprint. 
1.6 Dubai’s shift in its energy business model to help implement its energy 
diversification strategy 
The dominant energy business model for meeting power demand in Dubai is the Dubai Electricity and 
Water Authority (DEWA) model because DEWA is the exclusive utility provider of electricity and water 
services in Dubai. DEWA’s core objectives are to establish, manage, operate and maintain electricity 
generation and water desalination plants, as well as power and water transmission and distribution 
networks in Dubai.  DEWA is now obliged to redesign its long term goals in defining its infrastructure 
development plan to ensure the successful implementation of Dubai’s Integrated Energy Strategy for 2030 
(RSB, 2014).  
In Dubai’s energy business model, on the supply side, Dubai government has historically self-funded all of 
its infrastructure projects and depended on competitive tendering practices to invite Engineering, 
Procurement and Construction (EPCs) companies to design and construct its infrastructure projects.  
To be able to implement Dubai’s Integrated Energy Strategy 2030 and to introduce alternative energy 
sources to Dubai’s energy mix, the government of Dubai realized the need to allow for the private sector 
to participate in the energy sector. The benefits of this includes the know-how of RE technologies that 
private developers will bring to DEWA, as well as a host of sophisticated processes and business conduct 
that help increase management efficiency of power plants resulting in a more competitive cost of energy. 
Additionally, due to the global financial crises, in 2009 Dubai government suffered a budget deficit of USD 
1.14 billion (Dubai Share talk, 2009). Partnering with the private sector through Independent Power 
Producers (IPPs) was one way to seek solutions for financing support in the energy production side (Sarraf, 
et al., 2010). 
The involvement of the private sector and the introduction of renewables led to the shift in Dubai’s energy 
business model. In partnership with an international IPP, DEWA will establish a special purpose vehicle 
(SPV) or a project company whereby the majority shares of the SPV are owned by DEWA. DEWA will 
remain the single buyer of electricity and guarantees the purchase of all the energy produced by the SPV 
(RSB, 2014). More on Dubai’s energy landscape is covered in Chapter 3. 
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One of the key challenge facing Dubai and other countries in the world interested in deploying 
renewables, is the discrepancy between the cost of producing one kWh of electricity from conventional, 
fossil-fueled power plants and the cost of producing the same kWh from a renewables-based plant.  
A projection of the Levelized Cost of Energy (LCOE)  of various RE technologies as of 2013 (BNEF & WEC, 
2013), shows that power generation cost for conventional, fossil-fueled power plants is lower than its 
equivalent in solar energy technology. LCOE is one of the most used metrics to compare electricity 
produced by a generator. It is calculated by aggregating all costs over the lifetime of a project, including 
construction, financing, maintenance, insurance and land, discounted to the present time, and divided by 
the system’s lifetime expected power output (Renewable energy advisors, 2014). In 2013, the average 
cost of production from a conventional power plant was around 70 USD/MWh while the expected cost of 
production from a solar PV plant was around 170 USD/MWh (see Figure 3).  
 
 
Figure 3 Levelized cost of energy (USD/MWh) (BNEF & WEC, 2013) 
 
Since 2010, market prices of solar PV modules have continued to drop. Between 2010 and 2014 the LCOE 
of solar PV has halved (IRENA, 2014), by that shrinking the gap between the LCOE of a conventional power 
plant and the LCOE of a Solar PV plant, however not yet to the extent of grid parity.   
21 
 
As Dubai introduces solar energy, a new burden will be imposed on the government of Dubai to cover the 
cost of generating power from solar, especially that there are no additional tariffs on the consumers to 
pay a premium to cover such cost. An illustration of the thesis problem statement is shown in Figure 4.  
 
 
Figure 4 Summary of the thesis problem statement 
 
The main advantages of Dubai’s current energy business model will benefit the supply side of the energy 
production, but from the consumer side this model will require Dubai’s government to bear the burden 
of the discrepancy between the cost of solar and the cost of conventional power. 
1.7 Thesis aim  
The aim of this thesis is to examine the possibility of involving the private sector to pay for the extra cost 
of adopting RE which is environmentally friendly yet not competitive with current prices of electricity 
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generated using fossil fuel. This is suggested to be done by exploring the possibility of implementing an 
innovative energy business model that is designed to satisfy energy needs in a more environmentally and 
economically sustainable manner. This study mainly concentrates on exploring a specific market segment 
within major electricity end-users in the city of Dubai who would be willing to pay a premium for receiving 
part of their electricity from solar. 
The recent transformation in the energy strategy to introduce the private sector in the form of IPPs at the 
supply side of Dubai’s power generation is what led to the shift from DEWA’s traditional energy business 
model to a current energy business model. Nevertheless, to maintain the sustainability of the energy 
system, more involvement from the private sector at the consumer side is essential. Till now the energy 
cost burden of the RE falls on the Dubai government. This thesis explores the possible participation of the 
private sector in paying the premium of solar energy through the shift from DEWA’s current energy 
business model to a new sustainable energy business model. 
1.8 Research questions 
Given the problem statement and the aim of this thesis, the overarching research question which this 
thesis seeks to address is: 
How may the private sector from the consumer side play a role in promoting renewable energy through 
the development of a sustainable energy business model? 
To answer this question, the following sub questions need to be addressed: 
1. What are the core characteristics of Dubai’s energy business model?  
2. Which Renewable Energy technology has the most competitive LCOE in Dubai? 
3. What could be the possible incentives that would encourage the private sector as a consumer of 
energy to pay a premium to buy electricity generated from Renewable Energy?  
1.9 Thesis structure 
This thesis is grouped into nine chapters. Following this introduction, Chapter 2 provides a comprehensive 
review of literature on the various topics that provide valuable insights to assist in addressing the research 
questions. The Chapter begins by reviewing literature discussing the factors that led to the pressing need 
for RE deployment and how that influenced the growth of RE deployment. This is followed by a renewable 
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energy technology overview with a special focus on solar technology.  Consequently, a review of literature 
on globally applied policy backed financing mechanisms that promote the uptake of RE is conducted. The 
Chapter then presents an overview on business model (BM) literature, its components and 
interrelatedness, as well as its applications and success measures. Findings of this Chapter will be drawn 
upon to help develop a sustainable business model that would aim to answer the research question.  
Chapter 3 is a case study on Dubai. It gives a thorough background into Dubai, specially its energy 
landscape and the dynamics in the region that are triggering the pressing need for Dubai’s government to 
diversify its energy resources and adopt alternative sources of energy. Chapter 3 also maps out the main 
players of the energy sector in Dubai and the policies that have been put in place as part of Dubai’s 2030 
energy vision.   The Chapter concludes with an overview of Dubai’s economy and one of its key economic 
sectors, the tourism industry. 
Chapter 4 presents the research methodology. The Chapter discusses the adopted research design as well 
as the explanation of the data collection process.  
The purpose of Chapter 5 is to explore Dubai’s energy BM.  The Chapter introduces the core characteristics 
of the Dubai energy BM and highlights the changes it went through to incorporate Dubai’s energy 
diversification plans. These core characteristics are identified as a result of the analysis of the interviews 
conducted with Dubai’s’ energy sector stakeholders including Dubai Electricity & Water Authority, Dubai 
Supreme Council of Energy and Dubai’s Regulatory and Supervision Bureau. The Chapter also identifies 
challenge faced by Dubai’s energy sector in sustaining the current Business model.  
Chapter 6 presents the findings of quantitative data obtained using System Advisor Model (SAM) software 
to identify the price of solar electricity in Dubai and to determine the monetary value of the solar 
premium. The Chapter presents the LCOE of a 100 MW plant for 4 types of solar technologies: Cadmium 
Telluride (Cd-Te) PV, Crystalline Silicon (c-Si) PV, and parabolic trough and solar tower concentrated solar 
power (CSP) as well as a sensitivity analysis on each of the technologies.  
Chapter 7 presents the qualitative research findings obtained through interviews conducted with hotel 
managers and the management of Department of Tourism and Commerce Marketing (DTCM). The 
purpose of interviewing hotel managers is to explore the potential role of hotels in supporting Dubai’s 
solar deployment and whether the sector is supportive of going green, as well as what incentives can 
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attract hotels to be involved in the Dubai solar adoption.  The interviews with DTCM’s management are 
to explore their role in creating awareness and promoting the use of RE sources. 
 
Drawing on the findings of the previous Chapters, Chapter 8 introduces the proposed business model and 
explains the business process of the model. The Chapter concludes with assessing additional sources of 
revenue to the value streams.  
 
Chapter 9 concludes this thesis by summarizing the approach taken and results achieved in this study and 
drawing out the main conclusions related to the research question.  The Chapter then highlights the 
potential risks of the proposed business model as well as author’s contributions and finally identifies areas 
that are deemed in need of further research.  
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2   Chapter Two:  Literature review 
2.1 Introduction 
The objective of this Chapter is to provide a critical review on the literature addressing the pressing need 
and the steps taken for a global shift towards RE use. The review includes technological, financial and 
policy options that are globally and locally implemented to support RE deployment and growth. Given 
that the aim of this thesis is to assess the role of involvement of the Dubai private sector in promoting RE 
through utilizing business model innovation, the literature on business model and business model 
innovation will help to highlight the feasibility of this approach to contribute in the development of the 
proposed model.   
The review of literature conducted in this Chapter is structured as follows: 
The review of literature starts with looking into the factors that are driving the urgent need for low carbon 
energy solutions and the impact of these solutions in the growth of RE deployment.  One way to assess 
the success of RE deployment is to look at the policy and financial support mechanisms deployed.  
Therefore, the literature review focusses on policy and regulation literature on the deployment of RE, 
where international and regional efforts for setting up the required policies and regulations are examined. 
In particular, the literature review also focuses on globally prominent policy instruments and financing 
mechanisms with special emphasis on financing structures for RE production. 
The review then narrows its focus down to literature mainly on the factors driving the GCC region to adopt 
solar energy and assessing the solar technologies most suitable for the region.  This is followed by 
exploring the status of solar energy uptake in the GCC in terms of RE policy, regulation and financing 
support in the GCC as well as in the UAE and its second biggest emirate Dubai. 
The Chapter then introduces BM literature, its structure and components as well as its applications and 
success measures. The motivation to BM innovation, the value of innovation and the methods or approach 
to innovate in a BM are discussed. Next, the review turns to BMs in the energy sector literature to learn 
of the types of BMs in the energy sector as well as the impact of RE on them. In order to assess the 
capability of the private sector in paying a premium for RE and to facilitate the involvement of the private 
sector in contributing to  financially support the adoption of RE, willingness to pay for RE literature is 
reviewed. 
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2.2 Factors driving the pressing need for renewable energy solutions 
Recent studies (Raupach, et al., 2007; Davis, et al., 2010; Skea, et al., 2011)  have linked the global warming 
and ecosystem degradation to the adverse environmental effects caused by the release of gases 
associated mainly with the combustion of fossil fuels to generate energy.  
In 2014, the Intergovernmental Panel on Climate Change (IPCC) emphasized in its synthesis report (IPCC, 
2014)  that  
“Most of the observed increase in globally averaged temperatures since the mid-20th 
century is very likely due to the observed increase in anthropogenic greenhouse gas 
concentrations.” 
CO2, which is the major culprit in the rise in global temperatures, accounts for approximately 77% of all 
anthropogenic GHG emissions. 65% of which comes from fossil fuel combustion and industrial processes 
while 11% is a result of Forestry and Other Land Use (see Figure 5). This disproportionate level of emissions 
from CO2 is only predicted to rise, with estimates forecasting that by 2020 the world will be producing 
double the carbon emissions as it was in 2000 (UNEP, 2012).  
According to Herzog (2006) and the International Energy Agency (IEA) (2015), energy-related emissions 
accounts for two thirds of global (GHG) emissions. This could lead to assume that the energy sector must 
be given a high priority in global actions to tackle climate change.  The increase of these emissions is the 
result of increasing amounts of fossil fuel being burned to meet the growth in energy demand driven by 
growth in global population and economic activities, such as in developing countries like China (Raupach, 
et al., 2007), which additionally could be leading to the depletion of the main source of the present energy 
generation.  
 
The negative effects of the GHGs to the environment (such as the increase in global average surface 
temperatures and the rising sea levels) has come to be recognized by the international community as a  
threat to the welfare of the humankind and the curbing of carbon emissions has been highlighted as a 
necessity (IPCC, 2007). As a result, finding ways to cut these emissions and shift to low carbon economies 
has become an important priority for governments, businesses and investors alike. 
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Figure 5 Total annual GHG emissions (1970-2010), by gases: CO2 from fossil fuel combustion and industrial processes; CO2 
from Forestry and Other Land Use (FOLU); methane (CH4); nitrous oxide (N2O); fluorinated gases covered under the Kyoto 
Protocol (F-gases) (IPCC, 2014) 
 
These concerns have given rise to global initiatives such as the IPCC with the aim to assess the impacts of 
human-induced climate change, as well as finding options for adaptation and mitigation (IPCC, 2006).  
Treaties that commit participating governments to reduce GHG emissions, such as the United Nations 
Framework Convention on Climate Change (UNFCCC) have been formed as early as 1992, which was then 
extended by the Kyoto protocol that was adopted in 1997. By 2015 the treaty has attracted 192 countries 
showing the global commitment to tackle the problem. 
The outcome of these initiatives suggests that generating low-carbon energy requires innovative solutions 
that promote RE technology (RET). Such RETs produce substantially lower amounts of CO2 emissions by 
using sources such as wind power, solar power, hydropower, and waste to energy. Beside benefits related 
to reducing GHG emissions and reducing global warming, RE sources may provide a solution to the energy 
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insecurity challenge by offering alternatives to depleting fossil fuels and preventing the use of fossil fuel 
supplies (such as oil and gas) as a political tool (IPCC, 2014).  
2.3 The growth of renewable energy deployment 
As a result of the global efforts to develop policy support and increase investments to promote RE, a 
significant growth of RE deployment has occurred in the last few years, with most of this growth focused 
in the power sector.   
Figure 6 below highlights the growth of renewables (e.g. solar, geothermal, wind, biofuel), which is 
expected to grow further as countries meet their commitments to increase power generation through RE. 
   
 
Figure 6 Estimated RE share of global final energy consumption (REN21, 2014) 
 
According to REN21’s 2014 report, 19% of the global final energy consumption was generated from RE in 
2012 and it continued to increase by more than 8% in 2013. While hydro (with the major share of 3.8%), 
wind, solar and biofuels accounted for 10% of the total share, 9% of RE was contributed by traditional 
biomass (see Figure 6).  This growth is also encouraged by the fact that in 2013 investments in RET totaled 
to more than USD 214 billion worldwide (REN21, 2014).  
 
Whether wind, sun, water or heat from earth, there are many power sources that can supply energy needs 
in a sustainable way. However, harnessing the power of these renewable resources requires the 
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development of specific technologies.   Each source therefore comes with its own set of power generation 
technologies (Union of Concerned Scientists, 2015). Outlined below are definitions from literature on the 
different available RE sources and their applied technologies. 
Wind 
Wind power comes from turbines that harness air currents and convert them to electric power. Currently, 
wind energy is the fastest growing source of electricity in the world. In 2012, nearly 45,000 MW of new 
capacity were installed worldwide, representing an annual increase of 10% over 2011 (GWEC, 2012). 
Hydro  
Hydropower comes from using dams to exploit the movement of water for electricity, also known as 
hydroelectric power. Hydro power is one of the major sources of renewable power worldwide. In 2011, 
hydropower provided 16% of the world’s electricity and worldwide capacity of 950 GW, with 24% in China, 
8% in the U.S., and 9% in Brazil (IEA, 2012). Given that hydropower technologies depend on the speed and 
volume of water only countries with abundant water resource are benefiting from it. 
Geothermal 
Heat is continually produced in the layer below the Earth’s crust of hot and molten rock, called magma.  
This geothermal is used as an energy source in large and complex power stations as well as small and 
relatively simple residential pumping systems. The amount of heat within 10,000 metres of the Earth's 
surface contains 50,000 times more energy than all the oil and natural gas resources in the world (Union 
of Concerned Scientists, 2015). 
Biomass 
Biomass power is historically generated by converting biomass to electricity by burning plant material and 
animal waste to produce steam, which turns a turbine that produces electricity. Significant advances in 
technology have been made to increase the efficiency of converting these bio materials to electricity. 
Solar 
Solar energy is the power from the sun; it is a vast and non-depletable resource. In order to harness this 
massive potential, a range of technologies have been developed to efficiently utilize the sun’s energy for 
electricity. These technologies can be classified into two main categories; concentrating solar power (CSP) 
and photovoltaic (PV). Within each of these technologies fall a series of available technologies.  
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The success and adoption of the RE technologies depends on the availability of the resource and the state 
of maturity of the technology and the state of its market on a global scale (Beck & Martinot, 2004). 
However, the high upfront investment cost of RE makes it an unattractive choice for investors. This growth 
was primarily promoted by governmental supporting policies and investments. Removing this barrier by 
reduction in the initial capital outlay for RE systems is accomplished through direct subsidies or rebates. 
These subsidies are used to share the initial capital cost of the system so that the consumer sees a lower 
price (Beck & Martinot, 2004). Subsidies have also been used by many countries for stimulating growth in 
the RE sector. Subsidies have been employed in many countries for RE development and in most cases 
are used in combination with other RE support mechanisms (Aßmann, et al., 2006). 
In the following section a review of the role of policy makers and regulators in RE deployment is presented 
as well as the leading government policies and policy instruments implemented globally. 
2.4 Policy and regulation supporting renewable energy growth 
With proper government intervention through technology development, policy frameworks, and 
financing incentives, RE will become a more affordable option for a critical mass of consumers in both 
developed and developing countries (REN21, 2014). In this regard, a mix of regulatory policies, fiscal 
incentives, and public financing mechanisms continue to be adopted to promote increased RE power 
capacity or generation.  Policies based on innovative solutions could include well-thought out RE 
government policy support to aid continuing technology advances and reduction in RET costs and 
innovations in financing mechanisms in order to spur large-scale implementation (REN21, 2014).  
2.4.1 The role of policymakers and regulators in influencing RE growth 
To ensure successful implementation of RE, ultimately policymakers and regulators should be involved. 
Policymakers (e.g. national governments and international forums such as the UNFCC) set RE targets and 
procedures for RE initiatives to advance or manage the integration of high percentages of RE into existing 
power infrastructures.  Public policy mainly determines the extent to which renewables are adopted in a 
country. Subsequently, the energy regulator role is to implement government policies by making 
legislative and executive decisions (Berg, 2013).  In Berg (2013), the author highlighted the importance of 
energy sector regulators as key facilitators (or blockers) of RE adoption. 
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Berg (2013) argues that although public policy determines the degree to which RE is incorporated in the 
power generation mix, it is the job of the regulator to implement that policy, which affects the pattern 
and speed of RE projects including connections to the grids. Regulators often have the authority to 
perform various functions that can influence the cost of RE projects as well as setting and monitoring the 
projects performances. According to Nganga (2013), the most important challenges faced by regulators 
include careful understanding of the eligible technologies, eligible plants, financing mechanisms, tariff 
calculation methodology, purchase obligations, priority grid access, effective administrative procedures 
and progress reports. 
Figure 7, as described by Berg (Berg, 2013), depicts the primary role of policymakers in identifying and 
prioritizing objectives and establishing RE targets. The sector regulator has a number of roles and 
responsibilities for operationalizing and implementing RE.  
 
 
Figure 7 Regulatory functions influencing RE (Berg, 2013) 
Furthermore, the role of energy sector regulators in facilitating RE projects depends on the laws and 
policies established in the executive and legislative branches of government. Although the boundaries 
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between ‘‘policymaking’’ and ‘‘regulating’’ are inherently fluid and uncertain, the role of the sector 
regulator in promoting RE is limited by legislative and executive decisions (Berg, 2013).  
In the following section the most prominent policies, regulations and RE policy instruments that are so far 
implemented by governments with the aim to support RE growth are presented. 
2.4.2 RE policy instruments  
Policy plays a key role in deploying RE as it assists in creating competitive markets for new and innovative 
RE technologies. Policies that provision RE serve three main purposes (Beck & Martinot, 2004):  
 
1) Aim to create new markets that recognize the importance of natural capital and reconcile natural 
resources with economic growth.  
2) Provide incentives in the form of lower investment costs. 
3) Mandate pricing and quantity. 
 
Across countries that have successfully deployed RE on a significant level, a variety of mechanisms 
(discussed below) have been implemented to develop the policy mix best tailored to their unique 
domestic circumstances. The following section reviews the most prominent policies implemented to 
stimulate commercialization of RE. The most widely used incentive mechanisms in Europe and the U.S. 
are feed-in laws and renewable portfolio standards (RPS) and tendering policies and investment tax 
incentives (Wiser, et al., 2002; Haas, et al., 2004).  
 
In general, RE policies can be grouped into two categories: 
 
1. Market Based Policies, e.g., investment tax incentives/credits and bidding/tendering. 
2. Generation Based Policies, e.g., FITs and RPS. 
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Market Based Policies: 
 
Centralized bidding/tendering are one of the major policies for promotion of RE in the power sector.  As 
the name implies, the policy mechanism works by calling for bids from investors for RE projects. It is 
essentially a market-based policy, which strives to develop RE projects at the least possible cost. Although 
the government does guarantee a power purchase agreement (PPA) to RE generators to acquire all of the 
generated power across a specified period, the allocated price per kWh is chosen through a competitive 
bidding process that selects the best price.   The increased competitive nature of tendering policies 
encourages driving down costs of RE technologies (Wiser, et al., 2002).  
 
Tax Credits consists primarily of investment and production tax credits. Its aim is to lower the costs of RE 
through market compensation. This policy is largely used in Europe, U.S., Japan, and India as well. 
Investment Tax Credits can cover the cost of the RE system itself, or even the total cost of the installation. 
They are useful at the early stages of the technology, where there are high costs, or at times when utilities 
are being deployed in remote areas. They aid lowering the level of risk involved and the costs of investing 
in RE technologies (Aßmann, et al., 2006). As an example, in the U.S., businesses receive a 10% Tax Credit 
for purchases of solar and geothermal RE property and some U.S. states have Investment Tax Credits of 
up to 35% (Beck & Martinot, 2004).  
 
Generation Based Policies: 
 
Feed-in Tariffs (FITs) promises RE developers a guaranteed price for every kWh generated, in addition to 
an obligation for the power utilities to acquire the generated power. The guaranteed price and duration 
may vary from one country to another, and in some cases the prices are subject to change to reflect cost 
reductions in RE or to coincide with market developments. Germany implemented the electricity Feed-in 
Law (1991) in order to create a market for renewable electricity by offering providers a fixed price for the 
recovery of generation costs and since then it stands as the typical example of effective FIT regulation 
(Sovacool, 2008).  They ensure long-term contracts beyond 15 years and guaranteed buyers in addition to 
a feed-in price that promises an attractive return for the RE producer. However, one of the downfalls to 
feed-in laws is their lack in stimulating competition between producers and their disregard to drive down 
costs of RE. Additionally, feed-in laws can be subject to instability and uncertainty of financial markets 
(Wiser, et al., 2002). 
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Renewable Portfolio Standard (RPS) is a similar set of incentives to Renewables Obligation (RO), 
Mandatory Market Share (MMS) policy or Quotas and are used in various countries: RPS in U.S., RO in UK, 
MMS in China and renewable quotas in European countries (Cherni & Kentish, 2007). The shared theme 
of all these incentives is that a certain proportion of electricity generated by retail electricity suppliers be 
sourced from RE, once this target is established, retail electricity suppliers compete to achieve those 
targets in the lowest cost possible. Suppliers who do not comply face penalties. RPS is gaining in popularity 
and has superseded feed-in laws in some countries because of its characteristic in encouraging market 
competitiveness. RPS is primarily being implemented in the U.S. and Australia and its success depends on 
having realistic, long lasting renewable targets with appropriate and strongly enforced penalties (Wiser, 
et al., 2002).  These mechanisms are designed to achieve a cost-efficient generation of RE (Komor, 2004). 
To assist suppliers in achieving their compliance targets, many RPS programs have introduced RE 
certificates for every MWh of RE generated. These certificates can then be sold to suppliers who have 
fallen short in their targets, bringing in an additional source of revenue for RE generators (Wiser, et al., 
2007). 
 
According to the REN21 report of (2014), feed-in policies and RPS remain the most commonly used 
support mechanisms, although their pace of adoption continues to slow. Public competitive bidding or 
tendering, gained further prominence with the number of countries turning to public auctions rising from 
9 in 2009 to 55 by early 2014. Policy mechanisms continue to evolve, with some becoming more 
differentiated by technology.  
2.4.2.1 Policies used by countries leading in RE productions 
Countries originally began implementing policies to support RE investments since the 1980s. An increase 
in the adoption of such policies in between countries only started to occur in the period between 1998 
and 2005. By 2005, there was an estimated 55 countries with some sort of support policy (REN21, 2011) 
and by early 2014, RE support policies at the national level were in place in 138 countries (REN21, 2014). 
 
The top four countries leading the way to 100% RE targets are Denmark, Germany, China, and U.S.  A brief 
review of the progress of RETs and RE policy implementation in these countries is presented in the 
following paragraphs to use as a guide in identifying the best practices in RE policy structure. 
Denmark: is the first on the list, making huge leaps in RET, specifically in wind power. In 2014 Denmark 
set a new world record in wind production, 39% of its electricity is considered from RE, and aims to 
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produce 50% by 2020 (BusinessGreen, 2012). Denmark has about 4500 miles of coastline, which creates 
perfect conditions for wind power to produce substantial amounts of wind electricity (ClimateAction, 
2015) (ManagEnergy, 2011).  
The RE policy in Denmark is based on political consensus, stability and a series of Energy Agreements (IEA, 
2011). As mentioned in IEA 2011 report, Denmark energy agreements will ensure the development of RE, 
increase energy efficiency and conduct more research into energy technologies  as well as sets aside (USD 
3.6 million) every four years for solar, wave power and other new technologies. This highlights the 
significance of governments dedication towards RE and setting of budget for new or existing RE projects. 
Germany: is the world’s first major RE economy. In April 2014 RE from both wind and solar contributed 
to 74%, reaching a level of 30% net generation from RE sources (Winter, 2014). Over its 357,000 square 
kilometers Germany has 23,000 wind turbines and 1.4 million solar PV systems.  
In Germany RE policy is framed by the European Union. The RE Source Act sets the foundation for 
promoting the adoption of RE technologies at all levels, from small “prosumers” to utility-scale producers.  
The policy sets a feed-in-tariff and market premium that grid operators must pay for RE added to the 
power grid. The RE producers benefit from fixed prices for their electricity production over a period of 15 
or 20 years (Kroh, 2014).  
China: is a major player in the RE deployment. In 2013 the solar energy deployment increased to 12.1 GW 
in addition to 10 GW of wind power for the fourth year in a row (Honghua, et al., 2011). China continues 
to lead in RE investment especially in the wind power category with an investment of USD 28 billion in 
2013 and the attraction of USD 67.7 billion in clean energy investments in 2012, as well as continuing to 
double its solar capacity through 2013 (John, 2013).  
China boosted its energy conservation and energy efficiency efforts since late 2004 by implementing a 
variety of legislation aimed at making RE affordable. This includes the RE law passed by the Chinese 
government in 2005 that prioritizes the development and deployment of RE within the energy 
development mix. They have incentive policies and programmes such as the Golden Sun programme, 
which provides financial subsidies, technology support and market incentives to facilitate the 
development of the solar power industry (Campbell, 2014), as well as the National Medium and Long-
Term Development Plan for RE in 2007 and the Medium and Long-Term Energy Conservation Plan in 2004. 
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United States: is the second largest producer of renewable-generated electricity. In 2011, 11% of its total 
electricity generated came from various RE resources, and if optimally utilized, RE can contribute 15% or 
more of total U.S. electricity generation by 2035. Wind power accounts for 32%, and solar accounts for 
2% of its RE, while 13% of the total electricity is from hydropower. The U.S. produces the most electricity 
worldwide from non-hydroelectric renewable sources and continues to make strides in wind power. In 
2009 a policy stimulus in the Barak Obama’s American Recovery and Investment Act included over USD 
70 billion spending and tax credits for clean energy and associated transportation programmes (Clean 
Edge, 2009).   
In conclusion, the deployment of RE is led by two main drivers. The first driver is to protect the 
environment from impacts of fossil fuel use and the second driver is to improve energy security. 
Additionally the economic conditions, policy landscape and regulation framework play an important role 
in the successfulness of RE deployment. The most popular policy instruments that have supported 
deployment of RE depend primarily on the monetary support of governments or on government policies 
that enforce RE uptake. The lesson learned from studying the investment, growth and policies of leading 
countries in RE deployment is that a serious effort by the government towards RE adoption and the use 
of the right policies for their countries can lead to higher RE adoption.  
 
As RE has become more economically attractive through developments in technology and government 
incentives, the implementation of RE has attracted a broad range of financial institutions investing or 
lending money into the RE sector. Global financing for RE in the developing world grew from USD 22 billion 
in 2002 to USD 155 billion in 2008 (Justice, 2008). The financial crisis in late 2008 strongly impacted the 
RE sector, but since then a strong recovery has occurred and investors continue to be interested in 
investing in the sector, resulting in investments for more than USD 89 billion by 2011, more than doubling 
the level of investment in only four years and accounting for a third of the new total global investment 
(IRENA, 2012).  
 
In order to identify which financing structures are most widely used and which would best support RE 
production for Dubai, the following section investigates the various funding and financing options for RE 
generation projects globally. 
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2.5 Funding and financing options for renewable energy 
Implementation of RE technologies has been always difficult due to the initial costs involved, the low 
availability of finance for frontier projects and the frequent need for successful public and private sector 
participation (APEC, 2009). 
2.5.1 Approaches to funding renewable energy  
Funding RE depends on the type of RE technology as RE projects are very capital intensive and sensitive 
to the structure and the condition of capital cost financing. RE funding is not only different for the various 
types of RE technologies, but is divided by the size of projects, and is often difficult due to the high risk 
perception associated with the new RE technology introduced. The cost of most of the RE projects are 
incurred upfront with the initial capital investment, for example the initial capital cost of wind, PV, and 
hydropower often comprise nearly 90% of the total project cost (IRENA, 2015). 
In addition, Justice (2008) stated in his report on private financing of RE, that certain factors of RE 
investments need an additional level of understanding from the finance sector compared to traditional 
power investments. These include the influence of policy and regulation on the viability of an investment, 
including the legal basis and durability of any subsidies, grants, tradable certificates or tax credits. The 
World Bank report by Hussain in (2013), has presented the various approaches to RE funding adopted, 
primarily grants, equity and debt, and discussed the most common constraints or barriers to these RE 
funding options. 
Table 2 presents the main characteristics, advantages and disadvantages of these RE funding approaches. 
Table 2 Advantages and disadvantages of grants, equity and debt as funding options for RE projects (Hussain, 2013) 
Funding 
option 
Characteristics  Advantages Disadvantages 
Grants   Reduce project costs 
and provide long-term 
finance 
 
 
 Relatively simple to         
implement 
 Do not require ongoing    
administration 
 
 
 High risk due to the lack of 
incentives upon delivery 
 Low levels of leverage as it 
directly replaces possible 
private financing 
 No return on capital that 
could have been used to 
finance further projects. 
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Funding 
option 
Characteristics  Advantages Disadvantages 
Equity  Used for new 
technologies and 
companies with a high 
growth potential to 
fund pre investment   
costs as risk capital 
 
 Pays for itself 
 Strong incentives for 
project viability to 
enable potential gains 
to be realized 
 
 Needs high returns to 
compensate for the risk. Since 
public financing can accept 
lower returns, it reduces 
incentives and makes it harder 
for private providers of equity 
to compete 
 Low levels of leverage as it 
directly replaces possible 
private financing 
 Developed financial markets  
are needed to allow exit from 
investment through an initial 
public offering (IPO) or a 
direct sale of shares 
 
Debt  A loan or a bond to 
provide capital in 
order to reduce the 
costs of the project 
 Provides long-term 
finance 
 
 Bear less risk than 
equity lenders 
 Obligation to repay 
creates incentives for 
project viability 
 Repayment of principal 
frees funds for further 
support to RET projects 
 Need for due diligence to 
verify ability of project to 
repay loan  increases 
transaction costs 
 Leverage is limited and may  
crowd out potential private 
providers of debt 
 
 
Raising debt has always been favoured amongst developers because debt is regarded as less costly than 
raising equity, this is because debt is always the first liability to be paid from a project’s operational 
revenue, whereas equity is only returned after all liabilities have been paid (Schwabe, 2012). However, 
raising finance has always been a challenge to RE project developers. It is a complex procedure that 
requires sufficient planning, preparation, and attentive response to the requirement of the project’s 
lenders, especially that any cash flowing into the project will first be directed towards the project lenders 
until the project debt is paid off (Fieldstone Private Capital Group Limited, 2000). 
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2.5.2 Project financing for renewable energy 
There are four general financing models which need to be decided upon early on in the life stage of the 
project as it would dictate how the project will be structured (Fieldstone Private Capital Group Limited, 
2000).  
According to Department of Trade and Industry (DTI) (2000), there are generally four possible structures 
for financing a project. 
 Using either company or personal money. 
 Acquiring bank loans and using personal guarantees or the developer’s assets on the balance 
sheet as collaterals against the loan. 
 Joint venturing with financially strong partners who can more readily secure financing. 
 Limited recourse project financing whereby future project cash flows and nonphysical assets or 
personal guarantees act as collaterals 
 
The two most common financing structures are either balance sheet finance or limited recourse project 
finance, both structures require bank loans to cover the larger share of capital required, but the difference 
lies in the guarantees offered to the lender (DTI, 2000). In limited recourse financing, lenders and equity 
sponsors provide capital for the development of a project on the basis of the project’s assets and future 
cash flows, with limited recourse to the project equity investors. In balance sheet financing, lenders look 
to corporate assets as well as parent company guarantees as collaterals to the loan if the project’s cash 
flow falls short of repaying the loan (Fieldstone Private Capital Group Limited, 2000). The developer’s 
choice between each structure depends on the project’s risk level, the developer’s financial capabilities 
and the size of the financing requirement.  
Project financing has been around since the 1970s and the 1980s and has developed as one of the leading 
methods to finance large infrastructure projects that are too costly for corporate balance sheets or 
individual investors to bear solely. In project financing, liability does not go beyond the project company, 
regardless of the size of the corporate books of the developers. In case of the project’s company’s 
bankruptcy, debt default or foreclosure, key assets such as intellectual property, personnel and other 
investments that belong to the developer remain protected. In some cases, for financiers to be assured 
that operating revenue will firstly be used to repay their loans, they would ask for rights to control the 
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project cash and take the operational lead if the project is not moving as per expectation (Groobey, et al., 
2010).  
One widely used model for RE power generation is the Independent Power Producer model (IPP). An IPP 
is a non-utility entity that produces and operates electricity generating facilities and imbued with rights 
and obligations relating to the sale of electricity to utilities and end users.  IPPs grew very fast during the 
1990’s in developing countries (Woodhouse, 2006). 
For an IPP project financing structure to materialize, a special purpose vehicle (SPV) or a project company 
that holds all of the project’s assets and its contractual rights and obligations is usually established. The 
SPV can either be a single member limited liability company or a limited partnership, but will be treated 
as a separate legal entity insulating the developer and equity investors from any liabilities.  
To determine whether or not it is possible for an SPV to pursue project financing certain market 
characteristics need to be addressed, such as (Hamilton, 2011): 
1. An ideal risk and return ratio for both debt and equity. 
2. Simplification of government policies. 
3. Well-defined and anticipated government strategy that will remain constant over the life time of 
the project. 
4. Sovereign or political risk and foreign exchange risk. 
5. A PPA that is backed by a creditworthy off-taker.  
6. Stable government regimes. 
 
In the case of risk identification, lenders typically will look for stable cash flows that produce stable 
margins and that have accounted for any possible risks. Effective due diligence and contractual structuring 
enable risk allocation. Risk allocation is basically the process of identifying areas where possible sources 
of risk can cause the project to fail such as completion, operating, political and revenue risks (Alam & 
Krebs, 2007). The core concept of project financing is that lenders will only accept to finance the investor 
or developer if there is a guaranteed stream of revenue that can be used for the repayment of the loan. 
Usually this guarantee comes as a result of signing a Power Purchase Agreement (PPA) with the utility 
(Groobey, et al., 2010).  
PPAs are well established contractual agreements that guarantee 15 to 20 years of pre-determined 
electricity prices, offering an attractive investment opportunity to international renowned investment 
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firms (The Rahus Institute, 2008). A PPA is one of the key contracts that significantly impact the bankability 
of a project. The key risks that PPAs aim to mitigate in any long term electricity contracts are Fuel price, 
Fuel supply, Performance, Demand, Environmental and Regularity risks (see Table 3).  
Table 3  Comparison of risk profiles (Fossil fuel vs RE) (Bachrach, et al., 2003) 
Risks Fossil fuel  PPA risks RE PPA risks 
Fuel price risk Volatile natural gas prices Free in most cases (no risks) 
Fuel supply risk Regular supply and 
transportation challenges 
Daily resource interruptions and 
hourly variations 
Performance risk Lack of management and or 
operational conduct 
Lack of management and or 
operational conduct 
Demand risk Demand is manageable due to 
the dispatchable nature of the 
power plants 
RE sources such as solar and 
wind are unable to provide fixed 
amount of electricity as per a 
given schedule 
Environmental risk Need to take into consideration 
compliance with existing and 
future environmental 
requirements that may bear 
additional cost to the electricity 
being generated 
Are in a better position to 
mitigate environmental 
compliance risks 
Regulatory risk Pertain to existing and future 
regulations that may potentially 
have a negative impact on the 
business of the power plant 
Pertain to existing and future 
regulations that may potentially 
have a negative impact on the 
business of the power plant 
  
All electricity contracts come with different levels of risk profiles depending on the type of power 
generating asset. To encourage investors and to offer lenders the required level of confidence needed to 
finance such projects, there needs to be a level of risk mitigation. There is no one power generating 
technology that does not carry any risk; however, it is a matter of how much weight is given to each of 
these risks by the customer purchasing this power. For example, Bachrach, et al. (2003)  suggests that 
utilities usually give more weight to demand risks (see Table 3) given their preference to stable and 
predictable blocks of electricity as opposed to power that must be taken as and when it is made available. 
This imposes certain considerations that must be taken into account when constructing PPAs for RE plants. 
Typically for IPPs to secure financing from lenders they need to ensure that 70% of their expected output 
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is guaranteed in the PPAs. To ensure this guaranteed output, a Take-or-Pay contract is arranged between 
the seller and the buyer of electricity (Johnston, et al., 2007).  
A Take-or-Pay contract is an agreement between a buyer and a supplier in which the buyer is obligated to 
pay for the goods and services provided by the seller regardless of whether the seller’s products are made 
available or not and regardless of whether the buyer takes these products or not (Business Dictionary, 
2013).  In RE, one of the objectives of a Take-or-Pay contract is to safe guard the seller of electricity from 
any changes in the buyer’s procurement strategies or intentions and to guarantee a certain level of 
commitment from the buyer. As mentioned above in this section, renewable electricity is non-
dispatchable in its nature, (i.e. the generating plants can’t be turned off or on, or their power output 
cannot be adjusted on demand) therefore the seller of this renewable electricity bears a risk that if the 
electricity being generated is of no need to the buyer, the buyer may not pay for it.   
Other benefits to the Take-or-Pay contract include hedging of any regulatory risks related to future grid 
access advancement, congestion management and balancing costs. Given the low capacity nature of RE, 
it faces higher exposure to costs related to balancing demand and grid access. These costs if not hedged, 
can increase capital costs of the plant and decrease the expected rate of return (Johnston, et al., 2007).  
2.5.2.1 Key financial parameters in project financing 
In debt leveraged structures, debt lenders require internal rate of return (IRR) rates to be high so they are 
compensated in case of project default. The higher IRR acts as a hedging mechanism. The IRR is the 
interest rate that makes the Net Present Value equal zero, in other words the present value of all future 
cash flow is equal to the initial investment (Price, 1998) (according to Cristodoulou (1996)). IRR is used as 
a measuring tool to compare the profitability of investments.  
Although high IRRs are the biggest attracting factor to debt and equity providers, high IRRs increase 
financing costs. IRR values differ depending on each project’s specific risk and return characteristics.  
Typically, the financial parameter that has the biggest impact on the PPA tariff is the IRR.  
Additionally, the ratio of debt to equity sought after by investors will vary from project to project 
depending on the general quality of the project, the developer’s experience, underperformance risk and 
other issues that directly or indirectly affect the overall risk of the project. Usually, 60-85% of the cost of 
RE projects, which tend to be considered medium to high risk projects (Fieldstone Private Capital Group 
Limited, 2000), can be provided as debt (see Table 4).  
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When considering project financing, debt term is another key factor developers look out for (Cory & 
Schwabe, 2009). Lenders will generally command their loans are paid well before the expiry of the key 
contracts. Usually this is around 10 years from start of the project and may exceed to 15 years if the 
project economics allow for that (Fieldstone Private Capital Group Limited, 2000). 
Table 4 Level of debt in project financing (Fieldstone Private Capital Group Limited, 2000) 
 
 
2.6 Drivers and barriers for renewable energy adoption in GCC  
The GCC countries are as rich with RE sources as they are with oil. Due to their dependence on oil and 
natural gas to fuel their growth (population and economic), they are also facing similar challenges as the 
rest of the developing countries (increase in GHG emission and energy insecurity).  
The significant amount of wind and solar in the  GCC can provide the region  with an alternative clean and 
sustainable energy source which could be utilized to reduce the dependence on fossil fuels and by that 
free up more crude oil for export (Alnaser & Alnaser, 2011).  The GCC countries have started to develop 
RE projects driven by rapid increases in energy consumption as well as being in the top emitters of CO2 in 
the world.  Table 5 shows the installed capacities of  solar PV, solar CSP and  Wind in the GCC countries 
(Ferroukhi, et al., 2013). 
The majority of RE targets (see Table 1 and Table 5) in the GCC include PV and CSP in their energy plan, 
reflecting in part the high-quality solar energy resources in the region (ACML, 2011), (see Table 5), and 
the quickly declining costs of these technologies due to substantial technological advances and strong 
surplus manufacturing capacities in China and elsewhere (MEED Insight, 2013). 
 
Although the GCC countries have an interest in RE, the applications are still limited. According to 
Bachellerie (2012), the cost is still a barrier but the GCC spending on R&D has increased which gives the 
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GCC countries the opportunity to become a leader in RE industries. Table 6 below illustrates the different 
RE resource indicators in the GCC countries.  
Table 5 Installed capacity of Solar, Wind, and other RE in the GCC region (Ferroukhi, et al., 2013) 
Country Solar CSP Solar PV Wind Biomass and  
waste  
Total 
Bahrain 0 5 MW 0.5 MW 0 5.5 MW 
Kuwait 0 1.8 MW 0 0 1.8 MW 
Oman 0 0.7 MW 0 0 0.7 MW 
Qatar 0 1.2 MW 0 40 MW  41.2 MW 
Saudi Arabia 0 19 MW (2013) 0 0 19 MW 
UAE 100 MW 55.5 MW (2013) 0 3 MW 158.5 MW 
 
 
Table 6 The different RE resource indicators in the GCC countries adopted from (ACML, 2011) 
Country Global 
Horizontal 
Irradiance 
(kWh/m2/year) 
Direct Normal  
Irradiance  
(kWh/ m2/year) 
Wind-Full Load 
Hour/year 
Bahrain 2160 2050 1360 
Kuwait 1900 2100 1605 
Oman 2050 2200 2463 
Qatar 2140 2200 1421 
Saudi Arabia 2130 2500 1789 
UAE 2120 2200 1176 
 
Most of the RE installed base in the Gulf was developed during 2013 and early 2014, when large plants 
were commissioned in several countries—including Kuwait, Saudi Arabia, and the UAE—and a number of 
governments signed power purchase agreements or launched tenders (REN21, 2014). 
By reviewing literature on the efforts of RE adoption in the GCC region, some studies highlighted that  
solar and wind are the two most favorable technologies in terms of potential for adoption in the Middle 
East countries (Mostafaeipour & Mostafaeipour, 2009; Alnaser & Alnaser, 2011; Alnatheer, 2005). The 
authors believe that fast growth of development in infrastructure and energy projects in the GCC 
countries will lead to a definite uptake of RE primarily due to the shortage of fossil fuel resources.  
In terms of small decentralized solar applications, such as integrating solar within buildings, solar air 
windows, PV modules for lighting, solar cooling systems, solar water heaters, and solar PV in off-grid 
desert locations, these were presented as potential means to improve the commercial viability of such 
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technologies and to kick start the RE market (Radhi, 2011; Taleb & Pitts, 2009; Doukas, et al., 2006; Hamed, 
et al., 2010)  
As for large scale RE projects, the review revealed an  agreement that  although the technical potential is 
strong the biggest barrier to RE in the Gulf region is its high cost relative to the cost of power generated 
today from the less expensive fossil fuel.  In addition (Alnatheer, 2005; Hamed, et al., 2010) added that 
some more potential barriers include the low levels of solar technology awareness and general lack of 
awareness of innovative RE technologies.   For the potential of RE to be realized there are certain market 
and institutional barriers that must be overcome. Alnatheer (2005) Mostafaeipour and Mostafaeipour 
(2009) suggested taking into account all of the non-market benefits that if included in the assessment of 
the overall cost and benefits of RE may improve its economics. They suggested doing this through 
factoring in the environmental and social benefits of PV, such as introducing a monetary value to carbon 
emissions and its impact in the citizens’ health. The authors also proposed other possible solutions such 
as an increase in the price of fuel to lower fuel consumption (i.e. the removal of the existing government 
subsidies) and the direct subsidization of solar. 
Reiche (2010) in his paper begins with addressing the need to overcome the barrier of financing RE. The 
author discusses the capacity of the GCC states to switch towards an ecological modernization of their 
energy sectors through transforming oil wealth into funding for RE and energy efficiency. The author 
presents several advantages to an ecological transformation, some of which include avoiding the 
opportunity cost of burning oil and gas for power by exporting these fuels internationally. Other 
advantages include preparing GCC countries for the post oil and gas era and avoiding the high vulnerability 
to the effects of climate change. However through analyzing all key benefits of transforming oil wealth 
into funding for RE and energy efficiency, the main obstacles towards this shift lies in the very structure 
of the GCC governance. These countries are restricted in introducing policies such as green taxes or higher 
taxes on energy consumption, in fear of facing public retaliation. No GCC country has a consistent policy 
framework for RE and energy efficiency, nor are there any support schemes such as feed-in-tariffs or cap-
and-trade systems in place. The author concludes that GCC countries will avoid any structural changes 
and will opt towards softer initiatives with low political costs.  
In conclusion, the papers in this literature review that have tackled the adoption of RE energy in the 
region, have mainly demonstrated that in terms of RE technology, although various RE technologies are 
available,  the high solar energy  potential due to the abundance availability of the resource, is the most 
suitable technology option for the region.  Nevertheless the most prominent barrier remains to be the 
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high cost of RE in which it is predominantly suggested that one way to address this barrier is through 
government intervention and government policy mechanisms. To further understand the type of solar 
technology that could best be suitable for deployment in Dubai, the next section presents a detailed 
review of solar energy technologies. 
2.6.1 Solar technologies review 
A range of technologies has been developed to utilize the sun’s energy for electricity. These technologies 
can be classified into two main categories; concentrating solar power (CSP) and photovoltaic (PV). Within 
each of these technologies fall a series of available technologies.  
In CSP technologies there are the CSP trough, CSP tower, parabolic dish and linear Fresnel reflector, with 
the first two being commercially available and the latter two not yet deployed. Out of these CSP 
technologies, trough systems are the most mature. A CSP parabolic trough system gains its name from U-
shaped symmetrical mirrors aligned together as troughs in parallel rows as shown in Figure 8. These 
mirrors otherwise referred to as reflectors, focus the sun’s energy onto receiver pipes that run along the 
inside of the curved mirrors. The mirrors track the sun during daylight along a single axis to maximize the 
amount of captured sunlight. Inside of these pipes run a heat transfer fluid (HTF), usually oil or molten 
salt, which absorb the sun’s heat and uses it to boil water into steam. Steam is then used to turn steam 
turbines that drive electrical generators (Mendelson, et al., 2012).  
 
 
Figure 8 CSP trough schematic (Mendelson, et al., 2012) 
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CSP tower technology also functions in a similar way to CSP troughs in that it reflects large areas of sunlight 
onto a small concentrated area. Mirrors here are called heliostats and track the sun on two axes to reflect 
the sun’s energy onto a central receiver at the top of a tower. This central receiver houses the heat 
transfer fluid which, as in the CSP trough application, absorbs the sun’s heat and uses it to boil water into 
steam and generate electricity (Mendelson, et al., 2012). A CSP tower schematic is shown in Figure 9. 
 
 
Figure 9  CSP tower schematic (Mendelson, et al., 2012) 
  
Given the ability of this plant configuration to redirect all the reflected suns energy into one focal point, 
the sun light can reach a concentration of 600-1000 times causing the heat transfer fluid to achieve 
temperatures of 500-800∘C (Mendelson, et al., 2012).   
CSP was first deployed in California in the 1980s. CSP trough technology dominates the CSP global 
installations with roughly 96% of all capacity by end of 2010. Tower technology only accounted for 3% 
(U.S. Department of Energy, 2012).  
Pertaining to CSP applications, the hot transfer fluid can also be used to charge thermal energy storage 
(TES) unit. This provides a workable solution for days when the sun is blocked by clouds or for hours 
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beyond sunset. Thermal energy can be stored and used when needed and hence generating electricity in 
periods with reduced solar resource. The main advantage of storage capabilities is the operational 
flexibility and reliability services that solve the intermittency characteristic of RE technologies and the 
inability to produce power when utilities need it most (Stancich, 2011).   
With the increase of RE penetration on the grid, the risk of balancing this intermittent generation with 
load demand becomes a crucial grid stability factor. During periods without sun or wind, the conventional 
generation that is on the grid needs to have the flexibility to ramp up and down fast enough to substitute 
large amounts of RE that suddenly become unavailable on the system. Extracting power from the storage 
will help smooth out these hiccups in power output (Abrams, 2012).   
The two most prominent TES technologies include the two-tank direct system and the two-tank indirect 
system. In the two-tank direct system, the heat transfer fluid is stored in two tanks, one to store heat from 
the solar field and the other to store the cooled storage medium or fluid after its energy has been utilized 
by the power block. Fluid from the low-temperature tank heats up as it flows through the solar collector 
field or central receiver and is then stored in the high-temperature tank. From the high temperature tank 
the fluid passes through heat exchangers to generate steam. The fluid cools down as it leaves the heat 
exchanger and returns to the low-temperature tank. In such applications the heat transfer fluid and the 
storage fluid are the same medium (U.S. Department of Energy, 2013). 
PV however, is commercially known for its crystalline silicon (c-Si) or thin-film technologies. PV directly 
converts solar energy into electricity through a semiconductor material in the photovoltaic cells. Cd-Te 
uses the compound cadmium telluride, as the semiconductor material as opposed to crystalline silicon. 
Thin film alone has a range of advanced materials under its portfolio; however the most successful has 
Cd-Te. Concentrated photovoltaic is also another form of PV, but it differentiates itself from Cd-Te and c-
Si through concentrating large amounts of sunlight in small areas of PV cells. As a technology it has not 
been as popular and has only started to gain traction recently. 
In terms of global growth of solar technologies, solar PV is the third largest RE source in the world in terms 
of capacity and is the leading technology for new electricity generation capacity in the EU. Europe has 
primarily been the biggest market for PV, driven by Germany and Spain, however in more recent years 
there has been a shift towards Asian markets, with China leading this growth in 2012 at a pace of 70% 
year-on-year of its market size to become the second largest market in the world for PV, displacing Italy 
whose market declined by 50%. Following China’s growth is Japan, which is set to grow by 50%, making it 
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the fourth largest PV market in the World. Meanwhile, as the European markets slip behind due to 
economic conditions, North America continues to display strong and continuous growth adding 3.3 GW 
worth of new solar PV capacity (Barker, 2013). Figure 10 shows the PV share of the top 10 countries till 
2012 and the capacity addition in 2013. 
 
 
Figure 10 PV Share of the top 10 countries (REN21, 2014)  
 
The growth levels of Cd-Te and c-Si technologies have varied in the past eight to ten years. The 
comparative advantage for Cd-Te is its lower manufacturing costs in comparison to silicon based solar 
panels. Cd-Te has become the second most deployed solar cell material in the world after silicon (Solar-
facts-and-advice, 2013).  The biggest growth period for Cd-Te was between 2004 and 2009 when the price 
of poly-silicon was at its height. By 2009, thin film captured 18% of the total market. However, as c-Si lost 
40% of its price in 2011, it overtook the market and thin film market share dropped down to 11% (Shiao, 
2012).  
In terms of the PV and CSP technologies, the variance lies in the competence of each technology to exploit 
the available solar resource. Solar energy contains two types of elements, direct light and indirect light. 
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Indirect light is light that is diffused by the atmosphere. Solar energy that is reflected off the surface of 
mirrors in CSP applications is the direct solar component, and depending on the level of clarity in the sky, 
this direct light is reduced when dust, humidity or clouds are available. Typically the direct solar 
component constitutes 60-80% of solar radiation energy that is received on a given surface area. PV 
technology on the other hand can benefit both from direct and indirect solar radiation energy and hence 
is less restricted in its geographical application (U.S. Department of Energy, 2012). 
A good analogy depicting the key difference in characteristics between PV and CSP is to “think of power 
from PV as a roller coaster of highs and lows, and power from CSP, via thermal energy storage, as a gently 
rolling train,” Bill Scanlon (Scanlon, 2012). When a passing cloud blocks the sun’s energy from a PV panel 
the production falls instantly, however in a CSP application, production is only impacted after 10 to 15 
minutes. The reason is in the time taken for the high temperature fluid to pass through the system pipes 
and reach the power plant. This gradual change allows for a buffer period for the grid operators to respond 
to any change in the availability of the solar resource. CSP applications with storage can further support 
grid reliability by evening out the highs and lows of solar energy and filling in when there is a gap in the 
solar resource (Scanlon, 2012). 
Given their global technologies growth and the successful rate of implementation, Cd-Te PV, c-Si PV and 
CSP have proven to be the most commercially deployed solar technologies. 
2.7 Solar energy uptake in the GCC: a review of policy, regulation and key 
projects 
According to the report from the International Renewable Energy Agency (IRENA), 
“The United Arab Emirates could gain USD 1.9 billion by 2030 in savings if the country increases its RE 
capacity to 10% of its total power” 
The report also mentioned that consumption of fossil fuel could be reduced  rapidly by  increasing natural 
gas prices and decreasing RE costs by the year 2030 (IRENA, 2015). 
At present the UAE lacks a federal energy policy as individual Emirates are tasked with regulating their 
energy resources.  Emirate-level policies vary throughout the UAE, and energy policy is not consistently 
codified or developed. However, there is an effort by the Ministry of Energy to develop a coordinated 
strategy at a national level that would cover supply technologies and various standards to regulate energy 
systems (Masdar Institute/IRENA, 2015).  The UAE’s new federal energy policy taskforce represents a 
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crucial, initial action to facilitate policy and investment coordination across the seven emirates, which are 
largely sovereign in their energy policy (Masdar Institute/IRENA, 2015).    
Abu Dhabi and Dubai are arguably the most advanced and have introduced independent regulators 
namely the Regulatory and Supervisory Bureau in Dubai and the Regulation and Supervision Bureau in 
Abu Dhabi for their power and water markets. 
Of all the policies employed by national governments to promote renewable electricity, till now all 
available projects are financed through government subsidies through a green payment on a project by 
project basis. Table 7 below, presents a summary of the different RE policies and targets implemented in 
the top 4 countries leading the way in adopting RE that were described in Section 2.4.2.1, as well as a 
comparison to UAE’s RE policies (REN21, 2014). The data show that the most common policies in the UAE 
is public competitive tendering and public financing policies, including grants and subsidies, however the 
UAE remains to be far behind in comparison to Denmark, which is ahead of others by implementing most 
of the RE promoting policies.  
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Table 7 RE policies implemented in the four top countries leading the way in adopting RE as well as the UAE (REN21, 2014). 
Country  Regulatory policies Fiscal incentives and public financing 
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Denmark Ο Ο Ο Ο Ο Ο Ο Ο Ο Ο Ο Ο Ο 
Germany Ο R   Ο Ο Ο Ο Ο Ο Ο Ο Ο      
USA R* R* R* R* • R • R Ο × Ο Ο R 
China R R Ο   Ο Ο Ο Ο Ο Ο Ο Ο 
UAE              
 
Ο-existing national  -existing sub-national   R-revised    ×-removed  *- sub-national 
 
As shown in Table 5 with 155.5 MW installed capacity from mainly solar CSP and PV,  the UAE has been a 
leader in RE development in the GCC.  Solar PV is becoming a more attractive RE technology in the UAE 
due to its declining cost and resource availability. UAE receives over 10 hours of sunlight on average and 
350 sunny days a year which equates to roughly 4-6 kWh/m2/day (Alnaser & Alnaser, 2011).  
Specifically, Abu Dhabi has acquired extensive knowledge in the performance of various solar technologies 
in UAE’s climate and has developed a good understanding of RE policy frameworks. Abu Dhabi  has already 
embarked on implementing modifications to existing stipulated laws for the sake of creating a more 
conducive environment beneficial to the uptake of RE.  
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Through the Masdar initiative, a state-owned vehicle, Abu Dhabi has placed renewables on the Gulf 
political agenda (Masdar Institute/IRENA, 2015; MEED Insight, 2013). Masdar has launched a range of RE 
initiatives including the first 10 MW PV plant in the GCC. It has also commenced commercial operation of 
the 100 MW Shams 1 parabolic trough CSP, the UAE’s largest solar project so far. Shams Power Company, 
a joint venture between Masdar (60%), France’s Total (20%) and Spain’s Abengoa (20%), is the developer 
of Shams 1 under a 22 year contract to build own and operate the plant. Masdar is also in planning stages 
for a 100 MW Noor 1 PV plant (IRENA/REN21, 2013).  
Through a personal communication (Abu-Zaid, 2009) the Department Manager of the Power & 
Distribution at Masdar said that the difference in price between the USD 0.26/kWh of the 10 MW 
commissioned solar plant and the USD 0.03/kWh typically paid by Abu Dhabi’s utility from conventional 
gas generated IPPs is covered by the Abu Dhabi Department of Finance through a Green Payment 
mechanism.  This is one of the forms of government support or subsidies that RE projects in Abu Dhabi 
have been receiving. 
 
Furthermore, the government of Abu Dhabi is undertaking a project to avail solar PV on rooftops of Abu 
Dhabi buildings. The plan is led by Abu Dhabi’s utility and Masdar. The project aims at attaining 500 MW 
PV within twenty years. So far, there are 11 government buildings equipped with a total rooftop size of 
2.3 MW generating 4,025 GWh per year (Mokri & Emziane, 2013). 
Recently, Dubai’s position has also become more prominent. It has announced its 15% RE target by 2030 
and has established a solar park with the ultimate aim of 1 GW of capacity. The first 10 MW of solar 
capacity is already operational. Dubai is reportedly contemplating the introduction of green tariffs. A 
metering framework also has been announced in Dubai to encourage rooftop solar PV, an initiative called 
“Shams Dubai” which allows for customers to install rooftop systems and feed solar power into the grid 
to offset against conventional energy purchased from Dubai’s utility (DEWA, 2015). As for building codes, 
the most recent ones requires that new buildings meet 75%  of their water heating requirements by solar 
power (IRENA, 2015).  
The northern Emirate of Ras Al-Khaimah has pursued a similar approach on a smaller scale with the 
establishment of a clean-tech campus by Switzerland’s respected École Polytechnique Fédérale de 
Lausanne and a related cleantech research and demonstration centre run by the Swiss Center for 
Electronics and Microtechnology (CSEM) (IRENA/REN21, 2013). 
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So far the review on RE in the UAE shows that there is a slow but steady uptake of RE.  One can conclude 
that this is due to the lack of the proper policy framework. For countries that have recently started 
adopting RE (such as the GCC and UAE in particular), although have some policies, but only on sub-national 
level, could benefit greatly from understanding and learning from existing success experiences of  leading 
RE enabling  countries. 
The next section looks into the financing structures of RE projects in the region and the feasibility of 
establishing an IPP structure for a RE plant. 
2.8 Renewable energy project financing in the GCC  
Interest in financing RE in the GCC region has been developing and some of the factors driving this interest 
include an existing client base, a resource base and a potential market size. A Bloomberg report by Justice 
in (2008) highlighted that although oil producing countries such as the GCC may not be in need for external 
capital to finance their local energy projects, they have a history of raising private third-party finance in 
areas that are being undertaken commercially for the first time at scale in the region, in this case RE.  
 
IPPs have generally been a new phenomenon to GCC countries, with the first IPP power plant launched in 
1996 in Oman, and Abu Dhabi soon following behind with a 710 MW Independent Water & Power 
Producer (IWPP) project. Since then the GCC countries have increasingly moved away from historical 
government funding of power plants towards capitalizing on the private sector’s resources. This was 
regarded as an alternative supply to fund the power and water needs of the region and by that freeing up 
government investments to be funneled into other needed infrastructure projects. With the success of 
IPP models in the region, it is estimated that by 2015, 34% of the total non-captive installed power capacity 
in the GCC will come from IPPs/IWPPs (Sarraf, et al., 2010). Although IPP frameworks have become more 
main stream in the GCC power sector, the model has primarily been utilized for large scale traditional 
power stations which meet certain dispatchability and generation requirements.  
There are several reasons as to why IPP models have become popular in the region, primarily because 
with rapidly growing economies, pressure on governments to invest in public goods and infrastructure 
increases. Avoiding upfront large capital investments by amortizing these expenses over a 20-25 year 
period allows governments the freedom to invest in other development projects that could bring higher 
and more beneficial economic returns.  
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Additionally, private developers bring to the table a host of sophisticated processes and business conduct 
that help drive up management efficiency of power plants resulting in a more competitive LCOE. Such 
efficiencies also improve speed and punctuality in execution resulting in a shorter time period from the 
moment of tendering through to the commissioning phase. Increased private sector employment 
opportunities and the engagement of local and international financial institutions are other indirect 
benefits that IPPs bring to the health of the GCC economies (Sarraf, et al., 2010). 
Engagement with experienced international RE companies is one way for economies to develop capacity 
in the sector.  Partnering with these International companies can be another way to establish an ‘in house’ 
expertise to develop and involve local industries. Currently in the GCC a number of projects that have 
partly used external private third-party finance exist, for example, Masdar in UAE, the King Abdullah 
University of Science and Technology in Saudi Arabia, and the development of a Science and Technology 
Park in Qatar. 
 
In the UAE, RE projects have the potential to become commercially attractive for investors since it will be 
straight forward for RE to build on or adapt to the well-established frameworks in the conventional power 
industry, including tendering processes for IPPs. In addition the sector is attractive because of security 
due to the guaranteed long term PPAs by the governments where all utility companies and grid or 
distribution systems are available and owned by the government (Hamilton, 2011). The first IPP model for 
a RE plant is the 100 MW solar thermal Shams 1 project in Abu Dhabi (Quick, 2015). 
In the following section, Abu Dhabi’s Shams 1 solar IPP contractual framework is reviewed to help 
conceive a solar IPP structure specifically for Dubai’s market and its local stakeholders.  
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Figure 11 Shams 1 project structure (Goebel, 2012) 
 
Figure 11 shows the breakdown of the contractual agreements and stakeholders involved in Shams1. 
The key stakeholders in this structure are as follows: 
1. Shams Power Company, in this case the SPV or Project Company, will sell the generated electricity 
to Abu Dhabi Water & Electricity Company (ADWEC).  Shams Power Company holds 20% equity 
of the project out of which 60% of equity comes from the Abu Dhabi Future Energy Company 
(ADFEC) and 40% comes from Total Abengoa Solar. The remaining 80% is bank financed. 
2. ADFEC signs a Land Agreement with Shams Power Company.  
3. An Operation and Maintenance (O&M) Agreement between Shams Power Company and Total 
Abengoa Solar. 
4. A Connection Agreement between Shams Power Company and Transco. Transco is the 
transmission company of Abu Dhabi, in other words the grid operator. 
5. A PPA between Shams Power Company and Abu Dhabi Water and Electricity Company (ADWEC), 
the sole off-taker of electricity and water in Abu Dhabi. 
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6. A Green Payment Agreement between Shams Power Company and Department of Finance by 
which the Department of Finance pays the premium for each kWh over and above the traditional 
kWh that ADWEC pays today for traditional fossil fueled power. 
7. A Gas Supply Agreement between Shams Power Company and Abu Dhabi National Oil Company.  
8. An Engineering, Procurement and Construction (EPC) Agreement between Shams Power 
Company and Abener/Teyma Joint Venture. 
 
The Shams 1 project in Abu Dhabi modified the traditional PPA most commonly used in Abu Dhabi to 
incorporate the “take-or-pay”/non dispatchable characteristic of a solar plant (Nash & Kersey, 2012) (as 
was covered in Section 2.5.2). The PPA terms stipulate that all electricity produced must be purchased by 
the off taker (Goebel, 2012).  
The literature review so far investigated the drivers for the global and regional need for RE. The literature 
review also discussed the main components that are the most important enablers of RE deployment 
especially in the UAE. These components can be grouped under three categories. First is the choice of 
technology based on the energy source, second is the policies and regulations and third is the funding and 
financing.  
Furthermore, in the UAE context the review conducted highlighted that private sector involvement is 
limited to supply side. To be able to address the research question, the following section will draw upon 
business model literature to understand the components of a successful business model and to help 
explore the possibility of conceptualizing a business model that could introduce the private sector to pay 
for the difference between the cost of solar and the cost of conventional power.  
2.9 Business models literature review 
A business model (BM) is a conceptual tool that contains a set of elements and their relationships. It allows 
describing the business logic of a firm that provides answers to the fundamental questions: “what” we do 
here, “why” we do it and “how” we do it (Osterwalder, et al., 2005). They are designed to extract 
maximum value from a business activity conducted within a particular regulatory framework. The term is 
primarily used by firms to represent various aspects of their business, including its purpose, offerings, 
strategies, infrastructure, organizational structures, trading practices, and operational processes and 
policies (APEC, 2009). 
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The business model concept is the underlying structure of how companies create; deliver and capture 
business value in economic, social, cultural or other contexts. The principle of a business model represents 
the organizational and financial architecture of a business. It develops expectations on revenues and costs, 
user needs and impact of competitors. It’s not the same as a strategy but it defines the business logic 
needed to earn a profit and outlines the way the enterprise participates in the market (Osterwalder, et 
al., 2005; Hedman & Kalling, 2003; Osterwalder & Pigneur, 2010). Business models can also be used to 
represent stories that illustrate how a firm convinces consumers to pay for the value it creates, and how 
it converts these payments into profit (Magretta, 2002; Teece, 2010). 
The literature has provided very diverse interpretations and definitions of a business model. An emergent 
theme in the literature is that a business model is a new unit of analysis that emphasizes on a system-
level approach to explaining how firms create, deliver and capture value (Dubosson-Torbay, et al., 2002; 
Timmers, 1998; Zott & Amit, 2010; Chesbrough, 2007; Osterwalder & Pigneur, 2010). This system-level 
approach encourages firms to think in a systemic and holistic way when designing its business model 
instead of concentrating on isolated and partial optimizations. 
 
Doganova & Eyquem-Renault’s (2009)  views on business models in management literature ranged from 
disbelievers of the benefits of the concept due to its ambiguity, to primarily investors and entrepreneurs, 
who consider it an essential platform for economic success. Doganova & Eyquem-Renault (2009)  
characterize a business model as a “calculative and narrative device” that flexibly moves around its various 
stakeholders narrating their actions and roles and hence resulting in a network that is conducive of 
innovation.  
Okkonen & Suhonen (2010) defined  business models as an architectural configuration that maps out a 
process and its sequence in addition to ownership and responsibilities between stakeholders who work 
together to develop a business opportunity. A business model is made up of user dependent and 
interrelated elements that include offering a value proposition in return for revenue or earnings. The value 
proposition is described as the value that a given company can generate to its customers either through 
products or services that it distinguishes itself from its competitors, while the earnings is described as the 
profit or revenue streams that the business receives in return for its offerings (Jaap & Akkermans, 2007).  
Although a number of valuable definitions of business models exist, these lack any great detail regarding 
the specific components that make up a business model: ‘business models are frequently mentioned but 
rarely analyzed: therefore, they are often poorly understood’ (Teece, 2010). 
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2.9.1 Business model framework 
Many different business conceptualizations and frameworks exist. In his work, Hannon (2012) states that 
the most recent and comprehensive of these frameworks for business model characterization has been 
developed by Osterwalder & Pigneur (2010)  also known as the Business Model Canvas, which has recently 
acquired wide recognition and acceptance as a comprehensive and state-of –the-art approach to business 
modelling. According to the canvas methodology, a business model can best be described through nine 
elements (common to all business models) that show the logic of how a company intends to create and 
deliver value.  The canvas incorporates nine blocks that are designed to guide investigation in order to 
accurately populate the business model under examination. The nine building blocks are, customer 
segments, value propositions, customer relationships, channels, key activities, key resources, key 
partners, revenue streams and cost structure.  
 
The different nine components of the Business Model Canvas could be organized under the four main 
areas of a business, Customers, Offer, Infrastructure and Financial viability (as shown in  
Figure 12) (Olschewski & Fragidis, 2014; APEC, 2009; Osterwalder & Pigneur, 2010) and are briefly 
described as follows: 
 
I Customers 
1. Customer segments: The business alliances that make up the business model. It defines the different 
segment(s) of clients that are addressed by the value proposition. In order to better satisfy customers, 
of key importance to a business is to determine how to segment (or group) its customers in a way that 
will have the biggest impact on the business. Therefore, companies group together customers based 
on similarities they share with respect to dimensions that are relevant to the business. Some examples 
of different types of customer segments are: mass market, niche market, segmented market.  
2. Customer relationships: The relationships a company establishes between itself and its different 
customer segments. Relationships can range from personal to automated.  Different types of 
customer relationship include: personal assistance, self- service, automated services and 
communities. 
3. Channels: The means whereby a company provides an interface for interaction with the customers. 
They represent the relationships established to connect the company with the customer segment in 
order to deliver the value proposition. Effective channels will distribute a company’s value proposition 
in ways that are fast, efficient and cost effective  
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II Offer 
4. Value proposition:  An aggregation of benefits such as products and services that a business offers to 
the market which also creates value for the customer.  Value propositions may be innovative and 
represent a new offer. Others may be similar to existing market offers, but with added features and 
attribute such as novelty, performance, customization, design, usability, status/brand, price, cost 
reduction, risk reduction, accessibility. These differences in attributes are the reason why a company 
distinguishes itself from its competitors. 
 
III Infrastructure 
5. Key activities: The most important activities in executing a company's value proposition. Every 
business model requires some key activities to create and offer a value proposition, maintain channels 
to reach markets maintain customer relationships with customer segments and have revenues. Key 
activities can be related to production, problem solving, management, platform/network and 
communication. 
6. Key resources: The assets and capabilities required to create value for the customer. Key resources 
enable a business enterprise to create and offer a value proposition, maintain channels to reach 
markets maintain customer relationships with customer segments and have revenues. Key Resources 
could be human, financial, physical and intellectual. 
7. Key partners: The network of suppliers and partners that make the business model work and their 
motivations to participate in the business model. Key partnerships are all the relationships, except for 
with the customers. Companies create partnerships to optimize their business models, reduce risk, or 
acquire resources. Motivations for creating partnerships include: optimization and economy of scale, 
reduction of risk and uncertainty, acquisition of particular resources and activities.  
 
IV Financial viability 
8. Revenue streams: The ways a company makes money from a variety of revenue flows. They result 
from value propositions that is successfully offered/ delivered to customers, according to the pricing 
decisions. A company may have one or more different revenue stream from each customer segment. 
Examples of ways to achieve revenue streams are: sale, usage or subscription fees, renting, brokerage 
fees and advertising. 
9. Cost structure:  The way in which the company’s products are monetarized to produce revenue. The 
cost resulting from the execution of the business model elements: creating value, delivering value, 
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maintaining customer relationships and partnerships, and generating revenue, all incur costs. Such 
costs can stem from key resources, key activities, and key partnerships.  
 
 
 
Figure 12 The nine building blocks of business models grouped under Customers (green), Offer (purple), Infrastructure (red), 
and Financial viability (blue) (adapted from (Osterwalder & Pigneur, 2010) 
 
For the purpose of this thesis, the choice of the Business Model Canvas (BMC) as a framework was 
motivated by three factors. First, it has originated  from a comprehensive review of the business model 
literature (Osterwalder, et al., 2005) and therefore constitutes a unifying framework that seeks to 
integrate the various different components scholars have associated with a firm’s business model 
(Hannon, 2012). Second, it has been extensively used and tested in practice due to its simple structure 
which makes it easy to apply. Third, it has already been successfully applied to the field of RE adoption 
(Okkonen & Suhonen, 2010; Richter, 2011).   
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2.9.2 Business model sustainability 
Sustainability has two key meanings. The first meaning refers to a business model operating in an 
environment in which the basic revenue model and value proposition are durable across time. In this 
sense, the feasibility of sustainable business models is not challenged by short-term changes in customer 
requirements, technological disruptions, regulatory influences, or competitor actions. The second 
meaning to ‘sustainability’ is used in an environmental framework to refer to business models that have 
lesser environmental impacts. Both are neither mutually exclusive nor identical. There are business 
models which may be economically sustainable and yet not environmentally sustainable and vice versa 
(King, et al., 2007). 
 
Stubbs and Cocklin (2008) declare that a sustainable business model incorporates a triple bottom line 
approach and considers a wide range of stakeholder interests, including environment and society and 
allows companies to make profits over the long term without causing environmental damage. Embedding 
sustainability into the business purpose and processes is important in driving and implementing corporate 
innovation for sustainability and serves as a key driver of competitive advantage (N.M.P Bocken, 2014). In 
an ideal sustainable business model, all the influential forces of the firm and its decision-making are 
structured around the sustainability concepts (Stubbs, 2008). A sustainable business model promotes the 
necessity to go beyond innovating products or services, and alter the basics of how profit can be gained.  
Business models must be assessed through their economic viability and the profitability or value they 
bring to the involved stakeholders (Doganova & Eyquem-Renault, 2009)  illustrating its feasibility and 
benefits to the partners whose engagement is required. To ensure profitability of a business model Jaap 
& Akkermans (2007) recommend assigning values to the relevant revenue streams of the business 
stakeholders and perform multiple calculations that would measure the attractiveness of a given business 
model. Profitability analysis is conducted through developing a base case scenario for each case study 
using certain assumptions or parameters and then testing the robustness of the business model by varying 
these parameters and carrying a “what if” analysis to assess the sensitivity of the business model to 
changes in the revenue stream. This sensitivity analysis is used as a tool to examine the sustainability of a 
given business model and to identify it’s most important influencing factors.  
Balachandra et al. (2010) believe that the sustainability of a business model is achieved through a private 
sector driven business model approach. The authors suggest that by involving the private sector through 
the introduction of voluntary programmes, as a more flexible and non-forcing method, and by limiting the 
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role of governments to a facilitator role that introduces and implements policies, could make 
implementation of policies easier.  This could be done through providing the right incentives to the 
volunteering groups (e.g. private sector willing to participate in promoting the new technology), the right 
platform that integrates all the involved stakeholders as well as an innovative financial mechanism that 
guarantees financing facilities and a government regulatory framework that creates certainty for investors 
and entrepreneurs, a successful business model can be sustained without supplementary support. 
2.9.3 Business model innovation 
Business model innovation is considered valuable in times of instability, where it provides companies a 
successful means to beat extreme competition (BCG, 2009). In such market conditions companies need 
business model innovation, in order to maximize the reach of a new technology (Christensen & Raynor, 
2003). The term business model innovation has been used by many authors in explaining how technology 
is commercialized in an environment where technology development is expensive and becomes 
commoditized fast (Chesbrough, 2007). 
Business model innovation can always help companies to stay ahead of the game. A good example of a 
company using business model innovation to stay ahead of the game is Apple, when they introduced the 
iPod and the associated music download business iTunes. Through this innovation Apple was the first 
electronic company associating the hardware to the music distribution activity. Thus Apple extended the 
focus of its innovation from the product area to the business model and its revenues and profits increase 
have reflected that successful business model (Amit & Zott, 2012) (as shown in Figure 13). 
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Figure 13  Apple’s performance before and after business model change. The change in revenues and profit reflect its 
successful business model innovation (Amit & Zott, 2012) 
 
Business model innovation is definitely not a costless activity, for example the costs of entering into a new 
strategic partnership or an intra-organizational change may create a significant expense to any company. 
But at times of economic crisis when capital resources are limited it seems less expensive (Amit & Zott, 
2010). Though business model innovation is considered to be more challenging than product or process 
innovations, it delivers superior returns. An annual survey conducted by Boston Consulting Group and 
Business week to identify the most innovative companies showed that business model innovators earned 
an average premium that was more than four times greater than that attained by product or process 
innovators (BCG, 2009). 
An ultimate business model innovation is achieved by experimenting with the business model. 
Chesbrough (2007) mentions that business model innovation is usually the outcome of trial and error and 
ex-post adaptation.  Business model innovation is considered valuable to all companies because it allows 
any company to identify valuable opportunities and enable capitalization on these opportunities faster 
than the competitors.   
2.9.3.1 Barriers to business model innovation 
According to the literature reviewed, the barriers to business model innovation seem to be embedded in 
the attitudes of the management in the organizations due to the systemic nature of the business model, 
which infers that any change to one part of the business model must modify the whole business model 
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(Storbacka, 2010).  It is also identified by Chesbrough as one of the major barriers since most of the 
business managers have reached their current position through following the industry recipe which is 
what they are good at. The attitude of the top management is visible throughout the organization and 
affects all operations (Chesbrough, 2007). Teece (2010) agrees with Chesbrough and calls it “self-
preservation”, where managers are inclined to resist transforming a traditional business model if it 
continues to work for them, because any major change to that model could harm their ongoing success. 
Furthermore, although companies may gain greater values from implementing a new business model, the 
barriers they face make it hard to achieve. For instance the conflict a company may face between the 
firm’s existing business model and the novel model to be adopted creates an immense barrier. Usually a 
company will have to operate with the existing model while developing a new model and transitioning 
towards the new model. As the company moves towards the new business model some organizational 
challenges arise. Thus the company may be discouraged to continue the business model due to discomfort 
and fear of venturing into the unknown of the novel business model (Sustainable Consumption 
Roundtable, 2006). 
The dominant logic of the firm can act as a barrier to business model innovation when the rules, norms 
and culture of the organization established during the traditional business model can be at odds with the 
new business model (Teece, 2010).  Usually the firm wants to identify and adopt information that ‘fits 
with this logic and eschew that, which conflicts with it,’ (Chesbrough, 2007). Therefore, the firm can ignore 
information, which can play a critical role in manipulating its decision to either remain with its existing 
business model or move towards a different model.  
While initiating a business model innovation process it cannot be predicted for sure the business model 
design that is eventually going to win (McGrath, 2010). Therefore, experimenting is argued to be essential, 
as well as developing a portfolio of different business models, which can be used when needed (Doz & 
Kosonen, 2010). Thus, the uncertainty of the outcome of the business model innovation process 
differentiates the business model innovation from other organizational change processes, where the 
outcome is usually clearly defined when the change is initiated. 
2.9.4 Business models in the energy sector  
The energy industry is facing huge pressure to rethink its business models in order to accommodate 
transformations in the energy industry. In the energy sector, business modelling is specially a valuable 
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tool for the analysis of business operations, due to constant fundamental changes related largely to the 
development of new energy technologies such as RE technologies, the introduction of smart grid and 
distributed generation and storage, changing policy requirement and more demanding consumers 
(Collins, et al., 2010).   
 
In the conventional energy business models customers used to play a passive role at the receiving end of 
the traditional electricity value chain, which usually consists of the generation-transmission-distribution-
retail pathway from energy source (primary fuel) to customer. As for the involvement of energy 
consumers, the literature identified some trends that are believed to have recently played a role in 
motivating them to adopt RE initiatives. As environmental concerns towards global warming become 
apparent, consumers become interested in RE (Joskow, 1996).  When it comes to their own health or their 
children’s future, consumers will be interested in RE options as their source of energy (Howarth & 
Norgaard, 1995).  Now customers demand more control over their energy usage to conserve energy, save 
money and reduce their environmental impact (Valocchi, et al., 2010).  
 
In order to adapt to this new environment, the energy sector  model innovators started to develop new 
business models, infrastructure, rules and standards to facilitate not only traditional energy generation 
and delivery, but also emerging products and services enabled by new technologies (Valocchi, et al., 2010). 
King, et al, (2007) focused on three groups (Families) of business models that are used to represent the 
range of possibilities available to utilities. These three Families are: 1. Conventional Regulatory Incentives 
Family, 2. The Performance Model Family and the 3. Energy Services Model Family. Each of these families 
encompasses its own set of business models. A summary of the key elements and characteristics of these 
business models are summarized in Table 8.  
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Table 8 Utility business models and their key characterstics (adopted from (King, et al., 2007)) 
Utility business 
model  
family  
Business model 
name 
The key elements of the model 
Conventional 
Regulatory 
Incentives  
Family 
Shared Savings 
Business Model  
Value proposition: Utility and customers share the net 
benefits for undertaking energy efficiency (EE). 
Revenue model and rates: The utility is paid on the basis of 
net benefits produced. The shareholder incentive is based 
on a defined share of net benefits measured by an agreed 
cost-benefit measure. Cost recovery occurs through a 
tracker or deferral mechanism.  
Customers and services: Services benefits are directly and 
unambiguously measurable. 
Competencies: Utility knowledge of costs; experience in 
design, implementation, and evaluation of EE programs; 
knowledge of customers and the network and regulatory 
relationships.  
Capitalization 
Business Model  
Value proposition: The utility capitalizes a share of its EE 
costs and earns a return on it. EE is encouraged through 
treating demand-side and efficient resources as investment 
made by the utility for the benefit of ratepayers.   
Revenue model and rates: The utility is paid on the basis of 
the capitalized expense times the allowed return on equity 
(ROE). The shareholder incentive included capitalization of 
energy efficiency expenses with potentially a higher ROE.  
Customers and services: The EE offerings involve equipment 
or other capital-intensive options such as communications 
infrastructure with customers. There are very few limits on 
target customers.  
Competencies: The same as Shared Savings BM but may not 
require as much of a focus on measurement and evaluation. 
68 
 
Utility business 
model  
family  
Business model 
name 
The key elements of the model 
Performance 
Model Family 
Performance-
Based 
Ratemaking 
Business Model  
Value proposition: Utility is rewarded by retaining the cost 
savings that arise when buying, building, shifting loads 
between peak and off-peak periods, or conserving. 
Innovative regulatory mechanisms cause the utility to 
internalize costs and give the utility incentive to act 
efficiently.  
Revenue model and rates: The utility keeps the difference 
between the allowed revenues and costs. They get paid the 
avoided cost of the next resource.  
Customers and services: The actual energy efficiency 
offerings are least-cost method to solve a customers’ energy 
needs against a rate benchmark. The utility is rewarded for 
creative solutions and a wide range of services.  
Competencies: Utility knowledge of costs, options, and 
customers and ability to manage them. Ability to create 
regulatory innovation and see it implemented.  
Energy Services 
Model Family 
Customer 
Infrastructure 
Business Model  
Value proposition: The utility provides a menu of energy 
management and other value-added energy services, 
including ownership of the customer’s energy infrastructure. 
The utility contracts for delivery of the services and 
manages cost/risk.   
Revenue model and rates: Revenue is based on contract 
terms through negotiation with customer. The utility is paid 
for assuming customer risk.   
Customers and services: The target market includes larger 
customers, particularly public customers, large multifamily 
buildings, and commercial and industrial campuses.   
Competencies: Energy analysis, cost management, 
investment analysis, risk management, and contracting 
skills. 
Fee for Service 
Business Model 
Value proposition: The utility sells EE services to customers 
or system operators for a fee.  
Revenue model and rates: The primary sources of revenue 
are customer fees and management fees. 
Customers and services:  Primary services relate directly to 
EE, other elements might include distributed generation and 
integration services.   
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Utility business 
model  
family  
Business model 
name 
The key elements of the model 
Competencies: Knowledge of customers, utility grid 
knowledge and infrastructure and ability to aggregate 
customers. 
Green Power 
Business Model 
Value proposition: Customers are given the ability to 
purchase RE and/or to offset emissions for a premium price. 
Consumers must be willing to pay the full incremental cost.  
Revenue model and rates: Services are sold at a premium 
price to cover incremental cost of green power or offsets. 
Possible carbon credits depending on the scheme. Long-
term contracts may be required.  
Customers and services: Customers interested in 
environmentally friendly power. 
Competencies: Utility knowledge of sources of green power 
and ability to manage them. 
 
Most likely, the approach that a utility will adopt will be some mixture of the above strategies (King, et al., 
2007). 
 
The Energy Services Model Family is considered the most durable, as it looks directly to customers for its 
implementation where the utility directly sells services to customers on a fee-for-service model. King et 
al (2007), introduced the Green Power BM as one of the models of this Family and one that is specifically 
designed for RE. It is a specific form of fee for service that ties more directly to the utility generation mix. 
In this model, a utility offers green power to consumers who are willing to pay the full incremental cost of 
green power or offsets. This type of offering is designed to offer a value creating product to the green 
market segments. An example of a Green Power BM model canvas is shown in  
Figure 14. 
 
70 
 
 
 
Figure 14 RE utility Green Power Business Model (King, et al., 2007) 
 
Similarly, Richter (2011) shows there are two generic types of business models for RE: consumer-side and 
utility-side RE BM (similar to the Green Power Business Model).   
 
“While the former is based on a small number of large projects, the latter is based on a 
large number of small projects”.  
 
The two approaches follow a very different logic of value creation but they represent the two sides of a 
spectrum. The utility-side RE business model is based on the operation of large-scale units such as on- and 
off-shore wind farms, PV projects, biomass power plants, and solar thermal power plants. The value 
proposition in this business model is bulk generation of electricity that is fed into the grid. Therefore, the 
customer interface consists of power purchase agreements on a business to business level (in most cases 
IPP selling to the utility), rather than a relationship to the end-customer. As for the infrastructure, this 
utility-side RE BM is still quite similar to the conventional utility BM and they both share the existing core 
competences (project management, administration of power plants). In this model, costs mainly arise 
from construction and operation of the energy project, while revenues come from regulated feed-in tariffs 
for electricity or tax or investment credits.  
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In the “customer-side RE business model” on the other hand, the RE system is located on the property of 
the customer. Commonly used technologies are PV, solar thermal hot water, CHP micro power, 
geothermal heat pumps, and micro wind turbines. The value proposition offered by the utility can include 
consulting services, financing, ownership and operation of the asset. Utility financing and ownership of 
customer-side assets intensifies the customer relationship and can provide access to new customer 
segments who otherwise could not afford installation of RE systems. As far as the utilities’ architecture of 
value creation is concerned, a management approach for small scale projects is needed. The revenues for 
the utility come from return on the assets and charge for services, while costs arise from administration, 
installation and operation of the systems (Richter, 2011).  A comprehensive comparison between the 
characteristics of the consumer-side vs utility-side RE BM is shown in Table 9. 
 
Table 9 Comparison of customer-side and utility-side Business Model Characteristics as depicted in (Richter, 2011) 
 Customer-side Business Model Utility-side Business Model 
Value 
Proposition 
- Shift from commodity delivery to energy 
service provider 
- New value propositions need to be 
developed 
- Electricity remains commodity 
- Additional value for the customer 
through more environmentally friendly 
production 
Customer 
Interface 
- Better customer relationship is required to 
develop new value propositions 
- Customer segments change 
- New channels are needed 
- Relationship towards customers 
remains mainly unchanged 
- Customer segmentation allows to 
increase customer base and earn ‘eco’ 
price premium 
- Channels mainly remain the same 
- Chance to rebuild trust with existing 
customers 
Infrastructure - Large number of small scale assets 
- No experience with development and 
operation of small scale projects 
- Partnerships with system suppliers and local 
installation companies 
- Small number of large scale assets 
- Experienced in large scale infrastructure 
projects 
- Partnerships with project developers 
and suppliers 
Financial 
Aspects 
- Revenue from feed-in and / or from services. 
Source and level of revenues unclear 
- New revenue models need to be developed 
- Cost structure becomes more complex due 
to many small instead of few large 
investments 
- High transaction costs reduce profits 
- Revenues through feed-in of electricity 
- Revenue models are available 
- Cost structures are in favour of utilities 
experienced with large scale 
infrastructure financing 
- Economies of scale from large projects 
and project portfolios 
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Both the utility-side RE business model and the Green Power business model are of interest to this study 
Moreover, to help address the aim of this thesis and explore the factors that may have helped encourage 
the private sector to pay a premium for RE through green electricity tariffs, the next section draws upon 
literature conducted on willingness to pay for RE. 
2.9.5 Willingness to pay for renewable energy 
Understanding consumers’ willingness to pay (WTP) extra to obtain environmentally friendly electricity is 
essential for predicting the success of various energy generation sources and for helping regulators 
maintain an appropriate mix of renewable support policies (Roe, et al., 2001). In this section the research 
efforts that examined consumers’ WTP higher prices for RE is reviewed.  
Existing research has consistently reported positive WTP for green energy electricity, where it is found 
that a large number of  U.S. residential customers (38–70%) express a willingness to pay a 5–15% premium 
for green products, including RE (Farhar & Houston, 1996; Wiser, et al., 2002; Zarnikau, 2003). These 
studies assessed WTP for various aspects of generic green energy. Borchers, et al, (2007) examined the 
WTP for green energy for different sources in the U.S. and their  results showed that there exists a positive 
WTP for green energy electricity in general but  individuals have a preference for solar.  
In reviews of utility market research in the U.S. (Farhar, 1999; Farhar & Houston, 1996), the authors 
highlighted a number of interesting outcomes regarding the WTP for green energy.  The main observation 
in these reviews is that WTP follows a predictable pattern with an average majority of 70% willing to pay 
USD 5 per month more for electricity from renewable sources, 38% willing to pay at least USD 10 per 
month more, and 21% willing to pay at least USD 15 per month more. It also shows that educating 
costumers about RE options increases the percentage of WTP in general but with a preference to solar 
and wind as sources of electricity generation.  
Alternatively, surveys by Tarnai (1998) and Ferguson (1999)  showed preference towards putting the cost 
of renewables in everyone’s rates, rather than through green-pricing programs in which customers can 
choose to participate.  
Oliver at al. (2011) investigate the level of willingness of residential households in South Africa’s Cape 
Peninsula to pay a premium for electricity from RE. The authors conducted a  questionnaire with over 400 
households and found that drivers of WTP of residential households in South Africa of a premium for 
green electricity is positively correlated with the income households whereby the higher income 
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households are more likely to carry the higher cost of RE. Additionally literature also revealed that the 
more people are aware and engaged in pro-environmental behaviour and involved in environmental 
issues the more likely their willingness to pay would increase (Ashutosh, 2007).   
In the tourism sector, survey results demonstrated that 85% of Scottish respondents (MORIPoll, 2004), 
75% of Australian tourists (Dalton, et al., 2008) and 66% of overseas tourists in Kenya (Masau P, 2003) 
were willing to pay more for the RE service. Moreover, results from a U.S. study showed that tourists 
would be willing to pay up to 7% more for services provided by environmentally responsible travel 
suppliers (Ecotourism, 1999). Furthermore, 69% of Danish tourists staying in eco-labelled hotels are willing 
to pay more for such hotels owing to their environmental designation (WTO/ UNEP, 2005). 
On the difference between the WTP rates and the actual participation, Wiser (2007)reported that the 
promising expression of a WTP a premium for renewable energy, does not necessarily lead to success 
when put into practice. For example, green pricing or energy efficiency programmes where participation 
in green pricing programmes typically runs well under 3% of residential customers, is far less than the 40–
70% who state WTP in customer surveys. 
In summary, although a group of RE customers does exist, the finding of the literature reviewed indicates 
that the overall impact of these customers involvement on renewable generation growth has been limited 
so far to WTP of individual energy consumers. However this paper aims to assess willingness to pay of 
private sector commercial organizations which may contribute in larger scale to the production of RE. 
The review suggests that the main drivers for customers’ involvement in paying for RE is environmental 
awareness and high and stable income which could be a starting point in identifying potential consumers 
in Dubai’s case. 
2.10 Conclusion 
In conclusion, the findings in this Chapter highlights that the deployment of RE is led by two main drivers. 
The first driver is to protect the environment from impacts of fossil fuel use and the second driver is to 
improve energy security. These drivers encourage renewable technology development and deployment. 
The success and adoption of RE technologies depends on the availability of the resource and the state of 
maturity of the technology. However, one of the barriers to RE deployment is its high cost and hence to 
ensure successful implementation of RE, policymakers and regulators are involved to put in place 
governmental supporting policies and policy mechanisms to encourage investments in this sector. The 
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most popular policy instruments that have supported deployment of RE depend primarily on the 
monetary support of governments or on government policies that enforce RE uptake.  
 
The literature review in this study also revealed that a robust policy and regulated landscape encourages 
RE funding and financing. One widely used financing model for RE power generation is the IPP model 
which requires to have a PPA in place in the form of a Take-or-Pay contract to guarantee the long term 
off-take of the generated electricity output.  
 
In terms of the Gulf region, although there is support to the need for RE deployment the most prominent 
barrier remains to be the high cost of RE. It is predominantly suggested that one way to address this 
barrier is through government intervention and government policy mechanisms, however the region 
remains to lack the proper policy framework in comparison to leading RE enabling countries that would 
spur RE investments. Instead of having a fixed regulation for RE projects these countries adhere to a 
project by project regulation each time a RE project is floated or tendered.  Abu Dhabi and Dubai (Abu 
Dhabi through its Shams 1 solar IPP) have demonstrated their advancement in terms of policy 
implementation.  
In terms of RE technology, there is high solar energy potential in the GCC due to the availability of the 
resource. Cd-Te PV, c-Si PV and CSP have proven to be the most commercially deployed solar technologies 
due to their global technologies growth and the successful rate of implementation. 
The aim of this study is to explore ways to close the discrepancy between the cost of solar energy and the 
cost of traditional fossil fuel based power without the use of government funds through the involvement 
of the private sector from the consumer side and the development of a sustainable energy BM.  
The economic viability and the profitability or value the BM will bring to the involved stakeholders will be 
assessed. Business models identify the business offering required, the actors involved and the way in 
which they create, exchange value and make profit, the cash flow and investments involved, the roles and 
responsibilities of the stakeholders, the technology used and finally the overall feasibility of the business 
model. Business models may be sustainable and scalable through private sector and community 
involvement as well as robust institutional mechanisms.  
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The stakeholders, their interrelationship, the value proposition and the revenue model, learned through 
the BM literature review, are all elements that will be taken into consideration whilst developing a 
business model.  
With the electricity power sector of today transforming to a more sustainable energy production based 
on RE, this transformation will change the structure of the energy landscape. Utilities being the major 
stakeholders in the energy sector will need to adapt and innovate their business models to remain 
competitive in the new industry. Business model innovation is considered valuable to all companies 
however when implemented it is suggested to transition from the traditional model to the new model to 
avoid conflict and major change or disruption to status quo.  
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3 Chapter Three: Dubai Case Study: Drivers that led Dubai to set 
solar targets and why the hotel industry may be a candidate to pay 
for solar premium 
3.1 Introduction: Dubai in a glance 
 
Figure 15 UAE map with Dubai coloured in red 
 
Dubai is the second biggest city in the UAE and the most well-known Gulf city in the world due to its 
modern infrastructure, international outlook and liberal government policies (Goverment of Dubai, 
2015).The location of Dubai within the UAE is shown in red in Figure 15 and Table 10 presents a number 
of features of the city in terms of location, area, population, GDP energy consumption and economy. Table 
10 is a summary of key information about Dubai.  
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Table 10 Dubai general information for 2015 (Go Gulf, 2015) 
Location One of the seven emirates that make up the UAE. It is 
located along the southern coast of the Arabian Gulf.  
Area 4,114 km² 
Population  2,395,667 (80% of which are expats). 
Visitors 4.8 visitors per resident. The highest in the world. 
Received 12 million overnight visitors in 2014 
GDP Growth 3.8%  ~ USD 82.9 billion 
USD 16,360 per capita income in comparison to  
USD 13,100 of the world 
Energy consumption 
(per capita) 
15.346 KW Dubai 
21.283 KW World 
Economy Growth estimated of 4.5% in comparison to 3.5% for 
the world. Oil accounts for 2%. (Dipaola, 2010) 
Superlatives World’s longest driverless metro network 
World’s largest shopping mall 
World’s tallest building 
Largest man-made island 
World’s only 'seven-star' hotel 
 
3.2 Dubai’s energy challenge: Growth in power demand leading to an 
increase in energy insecurity and greenhouse gas emissions  
3.2.1 Growth in power demand  
Dubai energy demand is expected to grow between 90-140 TWh by 2030. This translates into a 3 to 5% 
annual growth over the next 20 years (DSCE, 2014). This continuing growth in demand has translated into 
an increasing pressure on Dubai’s government to secure adequate supplies of fossil fuels.  The growth in 
demand has primarily been fueled by the below three key factors: 
Population increase  
In Dubai, the commercial and residential sector has been growing at a rate of approximately 15% and 11%, 
respectively. In 2015, Dubai’s population grew by 10% to reach 2,438,548 million residents.  
Competitive power prices 
Natural gas is the primary feedstock for Dubai’s power plants. Gas has primarily been sourced through 
competitive prices from Abu Dhabi and the Dolphin Energy Pipeline that links Qatar’s offshore North Field 
via a subsea pipeline to gas receiving facilities at Taweelah in Abu Dhabi (Poten & Partners, 2009).  Dubai 
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pays approximately USD 1.5/MMBtu (Neuhof, 2012) for its gas and so electricity prices sold to Dubai’s 
citizens have been fairly low in comparison to global electricity tariffs (see Figure 16). Today, even after 
Dubai introduced a slab system and raised its electricity tariffs residential and commercial consumers 
would pay a minimum tariff of AED 0.23/kWh (USD 0.06/kWh) (see Figure 23). More of this is covered in 
Section 0. 
 
Figure 16 Different global electricity tariffs (Cleantechnica, 2015) 
 
Economic growth 
Over the last 3 decades, Dubai weaned its economy from depending on oil revenues and has diversified 
into a broad-based economy. Currently, the key economic sectors fueling growth include tourism, 
financial and professional services, transportation and storage, and trade and construction (shown in 
Figure 17 as red bubbles in the top right corner).  
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Figure 17 Dubai’s growth sectors are tourism, services, trade, logistics, and property and construction – shown above in the 
red bubbles (Dubai Strategic Plan, 2015) 
 
In 2014, Dubai’s economy increased by 3.8%, driven primarily by a surging trade and tourism sector 
(AMEInfo, 2014). A GDP of USD 82.87 billion positions Dubai as the second largest economy in the UAE 
after Abu Dhabi (Go Gulf, 2015).  
3.2.2 Gas limitations: Challenge to secure gas at historic competitive prices  
The energy landscape in Dubai is facing new challenges that are primarily driven by a natural gas shortage 
in the region. Natural gas has always been the main source of fuel for power generation in Dubai. 
However, Abu Dhabi sits on 95% of the UAE’s oil reserves and 92% of its gas reserves and has been 
historically providing Dubai with its gas requirements at very competitive rates. According to the UAE’s 
constitution, oil and gas reserves belong to the local government of each Emirate.  Each of the seven 
emirates is responsible for regulating the oil and gas industry within its borders. Electricity and water 
services are also regulated and controlled by each local Emirate.  
In the past several years the gas made available to Dubai has been constrained. Some of these constraints 
were briefly introduced in Chapter 1. In this Chapter, the discussion will be focused on a more in-depth 
look at the key drivers that are constraining natural gas fuel availability in Abu Dhabi, and consequently 
prevent it from being available to Dubai. 
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Gas utilization for Enhanced Oil Recovery  
The UAE, sitting on approximately 98 billion barrels worth of proven oil reserves, ranks as the sixth or 
seventh largest net oil exporter worldwide (IIF Confidential, 2008). According to IMF estimates, 95% of 
UAE’s crude oil production comes from Abu Dhabi’s oil fields. A considerable quantity of Abu Dhabi’s gas 
reserves must be set aside for Enhanced Oil Recovery applications that allow Abu Dhabi to keep up with 
its committed oil production. This implies an increased need for gas injection into depleting oil fields. 
According to the Abu Dhabi National Oil Company, requirements for gas injection will continue to increase 
by 8% a year up until 2020. Gas injected into oil fields is gas that is typically diverted from otherwise fueling 
gas fired power plants.   
Sour gas 
One of the key sources for gas in the UAE is associated petroleum gas recovered at the time of oil 
extraction.  However, since production limits are attached to OPEC’s quota system, this gas availability is 
contingent on oil output. Due to this restriction, Abu Dhabi is increasingly engaged in developing non 
associated petroleum gas, most of which however has a high sulphur content of 25-30%. High sulphur, 
given its corrosive characteristics, does create a more technically complex situation, and requires 
advanced gas treatment and processing to outstrip the hydrogen sulphide from the gas before it can be 
used as fuel (DiPaola, 2011).  This process is both costly and dangerous, making it a sub-optimal option 
for power generation as the price/MMBtu becomes less competitive to justify the investment.  
A global industrial player  
The Middle East region is an important global producer in the petrochemicals industry. In 2012, 
petrochemicals production reached 13% of global production and is set to rise to 20% by 2016 (Gulf 
Business, 2014). Abundant supplies of oil and gas, coupled with relatively low natural gas prices (key 
feedstock for most of petrochemical and downstream projects) gives the region a major competitive 
advantage over other major global producers.  
Growth in the petrochemical industry is part of Abu Dhabi’s strategy in diversifying its economic base by 
expanding into making higher-performance and value-add downstream products, while creating 
employment for UAE nationals and decreasing effects of fluctuating crude oil prices on public expenditure. 
Abu Dhabi National Oil Company’s fast-growing petrochemicals activities include the production of 
ammonia and urea since 1983, as well as the production of polyethylene since 2001 (ADNOC, 2011). 
Additionally, the state-owned International Petroleum Investment Company, Abu Dhabi's main 
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investment vehicle for downstream operations, is planning a USD 3 billion refinery in the UAE emirate of 
Fujairah. With most new investments being directed into downstream segments with greater 
specialization, pressure for availability of gas feedstock will further increase (Chemeurope, 2011). 
Long-term gas contracts  
Abu Dhabi is contractually bound to long-term gas contracts to sell its gas in international markets and 
hence a significant amount of gas is already locked in for periods of twenty years and above. The UAE, in 
2009, provided 1.6 % of the global gas production, again primarily through the emirate of Abu Dhabi.  6.7 
Bcf was exported to Japan as LNG (nearly 8 % of Japan’s requirements) under a 25-year contract due to 
expire in 2019 and 0.17 Bcf to India (Garcia, 2011). Abu Dhabi was the first Gulf state to develop LNG 
export capacity.  
The Abu Dhabi government’s predicament is the level at which current long-term contractual agreements 
for LNG exports may be sustained, given the UAE’s growing domestic gas demand and taking into 
consideration revenue from exports (Garcia, 2011) 
Dolphin energy limitations 
The Dolphin Energy Pipeline remains a crucial source of natural gas for the UAE.  This strategic investment 
by the UAE’s government in 2007 is one of the largest energy-related ventures in the Middle East. The 
pipeline provides the UAE with 2 Bcf/d worth of gas, out of which Dubai receives 730 Mcf/day (Dolphin 
Energy, 2015), through a long term contract that expires in 2032 (Dargin, 2010). Additional capacity of gas 
is contingent on further concurrence from the Qatari government (Poten & Partners, 2009). Qatar has 
placed a moratorium on further development of its gas resources from the North Field until at least 2015, 
out of concern of falling short in meeting domestic needs and ensuring that it does not damage reservoirs 
through over-production (Dargin, 2010).   
3.2.3 Increase in CO2 emissions 
Dubai’s overall emissions make up 25% of the country’s total, which is equivalent to 1% of that of the U.S. 
Emissions have been calculated across all relevant sectors: power and water, waste, transport, industries, 
oil and gas, agriculture, forestry, and other land use. The main sectors that were identified as contributing 
significantly to the Emirate’s overall emissions are: electricity and water (35%), transportation (26%), 
industries (20%), and waste (12%) as depicted in Figure 18 (DSCE, 2014). 
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Figure 18 Break down of the CO2 emission by different sectors (DSCE, 2014) 
 
Figure 19 shows the breakdown of the Dubai electricity consumption among the primary sectors. The 
highest consumer is the commercial sector (47.89%) followed by the residential sector (28.20%). 
 
 
Figure 19 Dubai electricity consumption (Gwh) by sector for 2014 (DEWA, 2014) 
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3.3 Dubai’s response to its energy challenges through energy diversification, 
energy efficiency and increase in electricity tariffs   
The above energy situation imposes a challenge to the government of Dubai whose leadership has a clear 
strategic objective of ensuring that adequate investments are made into Dubai’s power and water 
infrastructure given how critical these are for an economy that relies heavily on attracting foreign 
investment, trade, and services.  Dubai’s installed capacity has always exceeded the peak demand (see 
Figure 20).  
 
 
Figure 20 Dubai's electricity installed capacity and peak demand for the period (2004-2014) (DEWA, 2014) 
 
3.3.1 Dubai policy and regulatory landscape 
Dubai established the Dubai Supreme Council of Energy (DSCE) in 2011, which oversees Dubai's energy-
policy development and coordination. It is the most centralized energy decision-making body in Dubai. It 
unites the Dubai’s largest energy producers and consumers to collectively determine policy and 
investment across all energy sectors. The council members consist of the director general of the Dubai 
Municipality, executive manager of Dubai Aluminum, executive manager of Emirates National Oil 
Company, a representative of the Dubai Supply Authority (DUSUP), a representative of Dubai Petroleum 
Establishment and a representative of the Dubai nuclear energy committee (see Figure 21 below) (DSCE, 
2014).     
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Figure 21 The Dubai energy governance structure (DSCE, 2014) 
 
The scope of work for the DSCE covers the whole value chain of the oil and gas sector in Dubai, both at 
the supply and the demand-side, in addition to the generation and distribution of electricity through 
conventional power plants, renewables and nuclear energy. The council is in charge of long-term planning 
for the power and water sector with the objective of ensuring availability of sustainable and reliable supply 
of power and water, drawing policies for the sector and provision of strategic direction in relation to future 
power generation mix for the Emirate (Mohammed Bin Rashid Al Maktoum Official Website, 2009). It is 
also tasked to draw up an energy strategy for Dubai which is reviewed every three years and will be 
allowed to introduce basic amendments to existing energy agreements. 
In Dubai, the energy policy development and governance is managed by the DSCE while the execution of 
utility services is owned by DEWA. Previously in Dubai, the water and electricity sectors were run by Dubai 
Electricity Company and the Dubai Water Department which have been operating independently since 
1959. In 1992, the two were merged into DEWA which has since been the sole governmental body 
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responsible for all the operations and services regarding water and electricity from production to 
distribution. DEWA is the key government entity responsible for the power and water sector in Dubai and 
is mandated to ensure a reliable supply of power and water. This includes building new power generation 
and water desalination plants capable of addressing annual increases in demand for power and water. 
 
In 2010, Dubai established its Regulatory and Supervisory Bureau (RSB) mandated to regulate its water 
and electricity sector and establish the economic, technical, environmental, and health and safety 
standards for the sector, whilst ensuring the compliance of all sector participants (RSB, 2012). In addition 
to establishing the RSB, Dubai issued Law No.6 of 2011, to clarify the private sector’s participation in 
Dubai’s utilities and give greater confidence to investors. The key characteristics of the law stipulates that 
any power and water generation must be licensed by the RSB, and permits DEWA to establish project 
companies where DEWA may grant land leases up to 99 years to the project company. However, DEWA 
will continue to be the sole off taker of all of the produced electricity (Booth & Cowling, 2011).  
 
DSCE, through its Dubai Integrated Energy Strategy for 2030 (see Figure 22), laid out its strategy to 
position Dubai as a global role model in energy security and energy efficiency and to continue to support 
Dubai’s economic growth in the most sustainable and efficient manner. 
 
 
Figure 22 Dubai integrated Energy Strategy 2030 (Gentil, 2015) 
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3.3.2 Energy efficiency measures 
The Dubai Integrated Energy Strategy 2030 lays the path to energy efficiency that would cut Dubai’s 
energy demand by 30% over the next 20 years whilst shrinking its supply gap by 40% in 2030 through the 
following initiatives (DSCE, 2014):  
1. Technical demand efficiency measures through deployment of technologies such as high 
insulation building materials, compact fluorescent lighting, high efficiency electronics and water 
heating technologies. 
2. Increasing energy prices to contain demand. Demand price elasticity alone can reduce demand 
by 6%. 
3. Generation efficiency across all of Dubai’s power generation facilities, including those of which 
belong to Dubai aluminum.  
 
In addition, while energy efficiency programs and awareness campaigns have historically been uncommon 
in Dubai, during the past two to three years such programs and approaches have started to emerge.  
DEWA now highlights for domestic consumers on their energy bills their carbon footprint and classifies 
their electricity and water usage with red, yellow, or green to increase demand-side awareness among 
consumers (DEWA, 2015).   
3.3.3 Diversifying energy supply to include renewable energy and particularly solar 
In 2012, DSCE began implementing its Integrated Energy Strategy for 2030. The plan calls for a more 
diverse and renewable energy mix over the next two decades. In 2020, the contribution of natural gas to 
Dubai's electrical energy will decrease by 10% to 85%, clean coal will contribute 14%, and solar 5%. By 
2030, natural gas will contribute just 71%, nuclear power and clean coal technologies 24%, and solar 
power 5% (increased to 15% in 2015). The primary alternative energy choices for Dubai are coal, nuclear 
and solar (DSCE, 2014).   
Nuclear 
Once long-term contract gas supplies for Dubai expires, Dubai will seek nuclear power as a long-term, 
base load alternative. In 2009, Abu Dhabi government awarded Korea Electric Power Corp (KEPCO) a USD 
20 billion construction contract to build four nuclear power stations in Abu Dhabi. The first nuclear plant 
is expected to come online by 2017.  Current nuclear energy construction projects are expected to add at 
87 
 
least 5.6 GW of capacity (World Nuclear Association, 2015). Post 2020, Dubai will consider procuring 25% 
of ENEC’s (Emirates Nuclear Energy Corporation responsible for the design, construction and operation of 
the nuclear energy plants) nuclear capacity. Once the federal regulatory framework is fully established, 
Dubai may look into establishing its own nuclear plants.  
Coal 
Dubai is looking to add 1.5 GW of clean coal into its energy mix by 2020. In May 2015, Dubai awarded its 
first 1.2 GW Hassyan clean coal power plant with a levelized cost of energy of 4.5 USD cents/kWh (Reuters-
Zawaya, 2015).  
Solar 
While the UAE enjoys rich oil and gas reserves, the country also benefits from an abundance of solar 
energy due to its climate and geographical position.  During the summer, the UAE climate is arid, hot and 
humid. In addition, its geographical position – between latitudes 40° North and 40° South, is a prime 
location for continuous strong solar energy.  Bachellerie (2012) stated that the annual Global Horizontal 
Irradiance (GHI), which stands at 2.12 MWh/m2/y, is a good source of solar radiation required to harness 
energy from PV technology. The country also has a relatively high potential for Direct Normal Irradiance 
(DNI), which at 2.2 MWh/m2/y is considered to be suitable for CSP technology, as shown in Table 6. 
3.3.4 Increasing electricity prices to reflect cost 
Dubai introduced in 2008 a slab system to enforce large commercial and residential consumers to pay 
higher rates beyond a pre-determined consumption limit to curb usage and subsequently, in June 2011, 
raised its electricity tariffs by 15% to reflect escalating gas prices (McGinley, 2010) . Dubai also introduced 
a fuel surcharge to highlight fluctuating global fuel prices (Bitar, 2010).  With limited gas available through 
Dubai’s traditional sources, Dubai will have to depend on LNG imports. Dubai Supply Authority (DUSUP) 
manages gas imports into Dubai through a floating and regasification unit, with a capacity of 126,000 m3, 
at the Dubai World Jebel Ali Port. The first LNG shipment was received in October 2010, secured from 
Qatargas LNG under a 15-year contract with international prices for LNG (AMEInfo, 2008). 
As shown in Figure 23 below, residential and commercial consumers would pay a tariff of AED 0.23/kWh 
(0.06 USD/kWh) if consumption doesn’t exceed 2000 kWh whereas a higher tariff of AED 0.38/kWh (USD 
0.1/kWh) is to be payed if the consumption reaches 6001 kWh and above.  
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Figure 23 Breakdown of the most recent electricity tariffs structure per kilowatt hour (kWh) for Dubai 
 
In conclusion, Dubai’s increasing power demand is driven by its rapid population increase and economic 
growth and as Abu Dhabi’s and Qatar’s natural gas is becoming less available for strategic reasons 
respective to each of those countries, this is causing a strain on the availability of gas that predominantly 
fuels the electricity and water production of Dubai. These dynamics steered Dubai towards diversifying its 
energy resources between solar, coal and nuclear, as well as taking measures to improve its energy 
efficiency at the supply and demand side.   
3.4 Involvement of the private sector in Dubai’s energy supply side  
Given DEWA is the sole governmental body responsible for all the operations and services regarding water 
and electricity from production to distribution in Dubai, Dubai’s energy model is represented through 
DEWA’s business model. This section highlights Dubai’s traditional energy business model and its 
evolvement into the current energy business model.  
DEWA has historically self-funded all of its infrastructure projects and depended on competitive tendering 
practices to invite Engineering, Procurement and Construction (EPC) companies to design and construct 
its infrastructure projects. Projects are traditionally originated by the government and competitively 
tendered with a tariff negotiated with the winner. This is Dubai’s traditional energy business model. 
However, to be able to implement Dubai’s Integrated Energy Strategy 2030 and to introduce alternative 
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energy sources to Dubai’s energy mix, the government of Dubai realized the need to allow for the private 
sector to participate in the energy sector. Currently, Dubai is promoting the principles of Public Private 
Participation (PPP) and introduced laws to boost the market dynamics for partnership on a number of 
projects, beginning with the solar and clean coal power generation. This constitutes the basis of Dubai’s 
current business model. 
This integrated strategic direction is driven by Dubai’s vision to have a defined roadmap that will regulate 
the market and draw private investors and IPPs in clean energy technologies to benefit from the 
involvement of the private sector. The benefits of this is twofold, first the private developers will bring to 
DEWA the know-how of the renewable energy technologies required to implement Dubai’s Integrated 
Energy Strategy 2030, as well as a host of sophisticated processes and business conduct that help increase 
management efficiency of power plants (as was mentioned in Section 2.8). 
Second, the 2008-2009 global economic crisis severely impacted Dubai’s economy. Real GDP growth in 
2009 was -5% (Mattar, 2010) compared to 5.7% growth in 2008 and 9.2% in 2007 (Dubai Statistics Center, 
2011). This led to a slowdown of several on-going government sponsored infrastructure and construction 
projects. Since then, in order to ensure continuous and affordable energy production, the government 
was encouraged to seek solutions for financing support of energy production by involving the private 
sector in building energy capacity at the supply side. Increased private sector employment opportunities 
and the engagement of local and international financial institutions are other indirect benefits that IPPs 
bring to the health of the country’s economy. For example avoiding upfront large capital investments in 
the energy sector and hence allowing governments the freedom to invest in other development projects 
that could bring higher and more beneficial economic returns (Sarraf, et al., 2010).  
An example of Dubai’s transition from its traditional energy business model to its current energy business 
model is in the building of the first solar plant in the Dubai Mohammed bin Rashid Al Maktoum solar park. 
The park was commissioned in 2013 and is managed and operated by DEWA (FSLR-NASDAQ, 2012). As a 
first step, DEWA had chosen First Solar Company to build Dubai’s first 13 MW solar power plant as an EPC 
model.  As a second step DEWA is planning to build two bigger PV power plants with a 100 MW capacity 
each through a partnership with an IPP developer. These plants are expected to be commissioned by 2017. 
DEWA will establish a special purpose vehicle (SPV) or a project company in partnership with an 
international IPP. By law, the majority shares of the SPV are owned by DEWA. DEWA will remain the single 
buyer of electricity and guarantees the purchase of all the energy produced by the SPV (RSB, 2014).  
90 
 
The main advantages of this energy business model will benefit the supply side of the energy production, 
however as mentioned in Chapter 2 one of the key challenges in deploying renewables is the discrepancy 
between the cost of producing one kWh of electricity from conventional fossil-fueled power plants and 
the cost of producing the same kWh from a renewables-based plant. As Dubai introduces solar energy, a 
new burden will be imposed on the government of Dubai to cover the cost of generating power from 
solar, especially that there are no additional tariffs on the consumers to pay a premium to cover such cost. 
One of the aims of this Chapter is to examine the possibility of involving the private sector from the 
consumer side in paying for the extra cost of solar. This study mainly concentrates on exploring a specific 
market segment within major electricity end-users in the city of Dubai with characteristics such as high 
environmental awareness and high and stable incomes (as seemed apparent in the WTP for RE literature 
review in Section 2.9.5 who may be willing to pay a premium for receiving part of their electricity from 
solar energy. 
3.5 A Review of Dubai’s economy and why the tourism sector may be a 
candidate to pay for the solar premium 
“Dubai has been an economically dynamic city since the formation of the United Arab Emirates in 1971, 
and has since achieved remarkable economic growth and political stability. “ (DIFC, 2009) 
The (DIFC, 2009) report highlights the factors that contributed to the city’s economic growth, summarized 
as follows: 
 A market-orientated economy with complete freedom of movement of capital and no restrictions 
on foreign exchange. 
 A booming re-export centre for trade due to its well-developed infrastructure and its free trade 
zones, which offer substantial tax and other incentives. 
 Its strategic location in the Gulf makes it a natural centre for international trade. 
 A world-class tourism industry resulting in huge investments to develop the city’s hotel, leisure 
and recreational infrastructure. 
 A multi-cultural community of skilled professionals, where expatriates from over 150 nationalities 
comprise over 80% of its population. 
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 Dynamic and proactive government where much of its remarkable economic development and 
growth can be attributed to a progressive and enlightened government with a clear vision and 
strategy for the Emirate’s economy.  
 
Dubai has witnessed fast economic growth since the financial crises in 2009. Table 11 shows that the 
economic growth went from a -2.4% to 4.6% between 2009 and 2013.  
 
Table 11 Dubai economic growth between 2009-2013 (Economic Information Section, 2014) 
 
 
A breakdown of the shares of the different sectors contributing to economic growth is shown in Figure 
24.  Specifically, the fast growth in trade and tourism has spurred Dubai to become one of the top five 
fastest growing cities in the world according to Brookings Institution cited by (The National, 2015).  
 
 
Figure 24 The share of the different sectors on Dubai’s overall GDP in 2014 adopted from (Parilla, et al., 2014) 
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3.5.1 Growth of the tourism sector and hotels in Dubai 
Dubai has succeeded in becoming an important tourism destination in the global tourism map and has 
become a centre of attraction for businessmen and businesswomen, tourists, shoppers, and has all the 
ingredients and facilities which make it a multifaceted destination such as good infrastructure and 
efficient communication. In addition, Dubai offers excellent services in the hospitality sector with its wide 
range of hotels and hotel apartments with different standards to cater for all the needs of tourists. This is 
reflected in the tourism sector becoming a major contributor to the city’s economic growth (Dubai 
Statistical Center, 2015).  
According to the National Council for Tourism and Antiquities (NCTA), nearly USD 6 billion was generated 
in the UAE from the tourism sector in 2011. The UAE's tourism industry has grown by 15% since 2011 with 
over 14.5 million guests registered.  Dubai is the biggest contributor to these numbers, home to 70% of 
the hotels in the UAE (Tourism Review, 2012). Figure 25 shows the growth in tourism in the period 2009-
2013 in terms of hotel’s guest counts and percentages of occupancy. 
 
 
Figure 25 Tourism growth in terms of hotel guests and hotel rooms occupancy (HKTDC, 2014). 
 
During the ITB Berlin travel trade show held in 2012, the Department of Tourism and Commerce Marketing 
(DTCM) of Dubai announced that Dubai’s hotel occupancy rate had increased to over 82% positioning it 
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as one of the top destination performers over Hong Kong, London, Tokyo, Paris and Los Angeles. The 
number of hotel rooms in Dubai increased to 74,613 in 2012 from 56,599 in 2008. According to a global 
report by Smith Travel Research, Inc (STR), a company that tracks supply and demand data for the hotel 
industry, the average room rate in Dubai is USD 269.9 coming second place after Paris. In terms of revenue 
per available room, Dubai comes in first with USD 232.7 (DTCM, 2012).  
3.5.2 Green economy announcements in Dubai and sustainability initiatives in its tourism 
sector 
The Vice-President, Prime Minister of the UAE and Ruler of Dubai His Highness Sheikh Mohammed bin 
Rashid Al Maktoum launched the UAE Green Economy Initiative to build a green economy under the 
slogan of “A green economy for sustainable development”. This initiative was launched in January 2012 
with the goal of positioning Dubai as a world leader in sustainable economic growth. The idea behind this 
initiative is to build a sustainable environment to support long term economic growth with special 
emphasis on RE products and technologies. The UAE’s Green Economy Initiative primarily promotes RE 
and energy efficiency usage. The initiative includes six groups ranging from government policies aimed to 
promote use of RET and encourage investments in green economy and creating jobs, to urban planning 
policies aimed to improve efficiency and raise environmental standards of houses and buildings and 
rationalizing electricity and water consumption (Khaleej Times, 2012).  
To build on this initiative, in May 2012, Sheikh Hamdan bin Mohammed bin Rashid Al Maktoum, Crown 
Prince of Dubai and Chairman of Dubai Executive Council also launched the Dubai Green Economy 
Partnership, a public-private programme aimed to encourage public and private sectors to adopt 
environmentally sustainable practices. The programme was founded by a group of government 
departments including Dubai Roads & Transport Authority (RTA), DEWA, Dubai Municipality, Department 
of Economic Development and Energy and Environment Park (ENPARK), in addition to private sector 
organizations such as S.S. Lootah Group, Pacific Controls and Rubenius International (Nabi, 2012).  
The programme aims to enhance the efficient usage of Dubai’s resources from energy and water as well 
as ensure effective waste management through successful partnership frameworks between the public 
and the private sector. All sectors are covered through this partnership, ranging from transportation, 
consumer products, construction and real estate. Ultimately, the programme will be designed to form a 
strategic partnership that creates opportunities for knowledge transfer, best practises and green financing 
(Khaleej Times, 2012).  
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More specifically in Dubai’s tourism sector, the Department of Tourism and Commerce Marketing (DTCM) 
is a strong supporter of green initiatives. DTCM is a Dubai–based government department established in 
1997 to promote Dubai internationally as a world class tourist destination and act as the principal 
authority for the planning, supervision and development of the tourism sector in the Emirate. DTCM is 
the regulatory body for all tourism-related activities within the Emirate, from issuing licenses to inspecting 
and classifying hotels and hotel apartments. 
DTCM is a strong supporter of green initiatives; it runs an initiative by the name of “Dubai Green Tourism 
Award”, launched in 2009 and occurs every 2 years, with the objective of encouraging the hotel industry 
in Dubai to reduce hotel carbon emissions by 20% and to enhance the importance of sustainable tourism 
throughout the industry.  This programme recognizes hotel entities who have taken actionable steps 
towards becoming more environmentally friendly through energy efficiency and waste reduction. DEWA 
and the Dubai Municipality are both partners in this programme with DTCM. In 2011 the theme of the 
programme was “Think Green”, and DTCM launched the award programme through a dedicated website 
inviting hotels to participate. In 2011, there were 104 hotels who participated, up from 79 participants in 
2009 (Al Mutawa, 2012). Participation categories include 5, 4, 3 and 2-star hotels in addition to deluxe 
and standard hotel apartments. In conjunction with these awards, DTCM also organizes workshops that 
bring together industry leaders in hotel energy efficient appliances, equipment and most advanced 
technologies used in construction material for energy conservation. These workshops also work as a 
knowledge hub for sharing success stories between hotels and recognizing best practices. (Al Mutawa, 
2012).  The 2011 Green Tourism Award shortlisted 23 hotels which succeeded in reducing their electricity 
consumption by 7% in 2009 and 12% in 2011 (DTCM, 2012).  
Eligibility to win entails proved references of reduction in electricity consumption by 7% and water 
conservation by 12%.  Winning hotels however managed to achieve over and beyond these targets at 10% 
and 17% respectively. The judging panel selected 19 winners out of the 104 applications received. The 
awards were handed out during a ceremony at the Arabian Travel Market, one of the biggest trade and 
travel exhibitions in the Middle East (Eva International Media , 2012). Table 12 shows the 5 and 4-star 
hotels that won the Dubai Green Tourism Award in 2011. 
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Table 12 Winners of 5-star & 4-star hotels (Eva International Media , 2012) 
Winners Place 
5-star Hotel 
Jebel Ali Golf Resort Spa First 
InterContinental Festival City Second 
Hyatt Regency Dubai Third 
4-star Hotel 
Novotel Deira City Centre First 
Al Manzil and Qamardeen Second 
Media One Dubai Hotel Third 
 
With the tourism sector in Dubai supporting sustainability and the evidence of hotels’ participation in 
sustainable initiatives led by DTCM, the next section looks at the concept of sustainable tourism and 
whether this is becoming a global phenomenon especially that many of Dubai’s hotels are part of global 
hotel chains. 
3.5.3 Sustainability in tourism globally 
The tourism sector is one of the world's fastest growing industries and an important source of foreign 
exchange and employment for many developing countries (UN , 2015) as well as a key source of GDP 
revenue for developed countries. This growth is indicated by the international tourist arrivals globally, 
which increased by 4.3% in 2014, reaching a total 1.13 billion from 983 million in 2011.  Travel & Tourism’s 
total contribution in 2014 was USD 7.6 trillion in GDP, 277 million jobs, USD 743 billion in investment and 
USD 1.5 trillion in exports. This contribution represented 9% of GDP, 1 in 11 jobs, 5% of investment and 
6% of exports. Furthermore, long term prospects are even more positive with annual growth forecast to 
be beyond 4% between 2010 and 2030 (WTTC, 2014; UNWTO, 2015).  
 
Being an energy intensive sector, the tourism industry is under pressure to reduce its greenhouse gas 
emissions (The European Environment Agency reported that tourism is responsible for 5-7% of total 
emissions in Europe) and is slowly responding to the task with the implementation of energy efficiency 
initiatives and the adoption of RE (Dalton, et al., 2008).  The realization of the negative effects of tourism 
led to the concept of sustainable tourism (Michalena & Tripanagnostopoulos, 2010). Sustainable tourism 
has been defined as “Tourism which can sustain local economies without damaging the environment on 
which it depends” (Quoted in (Butler, 1999)). 
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Since 1999, the concept of sustainable tourism development has become widely accepted as a desirable 
and politically appropriate approach to tourism development (Sharpley, 2003). The tourism industry is 
encouraged to support  sustainable tourism by assisting  corporations and hotels  to decrease the 
environmental impacts of their operations (Zolfani, et al., 2015), as well as motivating them  to adopt 
sustainable strategies in order to: improve profits, create greater brand recognition, enhance reputation, 
increase market share, increase employee loyalty and cost savings, contribute to the well-being of the 
community and to meet regulations with governmental entities (RETI, 2015). This can be done by support 
of governments and other tourism authorities by continuously reviewing the energy policy to ensure long-
term reliability and security of energy supply and also undertaking efforts to ensure the sustainability of 
energy resources (Mohamed & Lee, 2006) (cited by (Zolfani, et al., 2015)).  
 
One direction towards a sustainable tourism future is the use of RE. To do so, the Renewable Energy in 
Tourism Initiative (RETI) that has been formed to facilitate the expansion of sustainable energy practices 
among members of the travel and tourism industry. Similarly, other organizations are aimed at 
recognizing best practice in sustainable tourism within the industry globally, based upon the principles of 
environmentally friendly operations; such as Green Hotelier1, EcoGreenHotel, 2 Considerate Hoteliers3 and 
Global Sustainable Tourism Council4. 
Among the different tourism sectors, hotels are large consumers of power and water using approximately 
50% more energy than a similar sized residential building despite having only 55% occupancy rates on 
average.  For example, in the UK, the hospitality sector spends over GBP 1 billion every year on energy 
and is responsible for producing 3.5 million tonnes of carbon emissions per year (Green Hotelier, 2009). 
Therefore, the hotel sector was no exception to the organizations that adopted environmental dimensions 
as part of their strategic vision.  
3.6 Conclusion 
In conclusion, Dubai’s energy challenges can be summarized into two key challenges: energy security and 
GHG emissions. These are similar to the global and regional energy challenges described in Chapter 2.  
                                                          
1 http://www.greenhotelier.org/ 
2 https://www.ecogreenhotel.com/ 
3 http://www.consideratehoteliers.com/  
4 http://www.gstcouncil.org/en/ 
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Dubai’s energy security challenges are primarily driven by its inability to source gas at competitive prices 
as it used to historically. The growth in the economy and power demand compounded the energy 
challenge, especially that Dubai’s main source of fuel is gas. As a response to these challenges Dubai 
established its energy policy arm, the Dubai Supreme Council of Energy, to map out Dubai’s energy 
strategy. As a result, the Dubai Integrated Energy Strategy 2030 was launched with the aim of diversifying 
Dubai’s energy sources and improve energy efficiency and raise electricity prices to reflect rising energy 
costs. The primary alternative energy choices for Dubai are coal, nuclear and RE, with its RE target set at 
7% of Dubai’s total power output by 2020 and 15% by 2030.  
To implement Dubai’s Integrated Energy Strategy 2030 Dubai transitioned from its traditional energy 
business model to the current energy business model which incorporates the private sector from the 
supply side of energy through partnering with IPPs. The main advantages of this energy business model 
will benefit the supply side of the energy production through bringing in know-how and financial 
capabilities. However, as Dubai introduces solar energy, a new burden will be imposed on the government 
of Dubai to cover the cost of generating power from solar, especially that there are no additional tariffs 
on the consumers to pay a premium to cover such cost. This led to the review of Dubai’s economy to 
discover which of its sectors could pay for that premium.  
Looking at Dubai’s economy, the trade and tourism sector appeared as the largest contributor to Dubai’s 
economic growth and one of the fastest growing industries in Dubai, as well as already incorporating 
sustainability into its long term strategy.  The tourism sector in Dubai has launched sustainability initiatives 
such as the Green Tourism Award to recognize hotels that adopt environmentally friendly measures. 
These initiatives are encouraged by the government because they support the UAE Green Economy 
Initiative and the Green Economy Partnership that lays the country’s strategy towards a green economy 
and public-private partnerships aimed to encourage public and private sectors to adopt environmentally 
sustainable practices.  In view of that, this study choses the tourism sector in Dubai as a candidate to pay 
for the solar premium. Given Dubai is home to many of the world renowned global hotel chains and the 
concept of sustainable tourism development has become widely accepted and desirable, this study looks 
specifically to Dubai’s hotels to explore their willingness to pay for the solar premium.   
Given what was learned from the BM literature review in Chapter 2 (Section 2.9) that having a value 
proposition is an integral part of the development of any business model, and given that WTP for RE 
literature review in Chapter 2 (Section 2.9.5) indicated a positive WTP for green energy does exist, this 
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study will explore the possibility of Dubai’s hotels to pay for a solar premium. In the same way that the 
DTCM promotes Dubai’s hotels to participate in the Green Tourism Award by offering awards and public 
relations, further investigation is conducted in Chapter 7 on what may incentivize Dubai’s Hotels to pay 
for the solar premium.  
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4 Chapter Four: Methodology 
4.1 Introduction 
This Chapter introduces the methodology employed in this research. First, the Chapter begins with 
discussing the underlying research strategy, through a qualitative and quantitative approach, and the 
justification of the choice of the data collection methods used as well as their scope of application to 
address the research questions. This consecutively forms the foundations of this methodology.  
In Section 4.4, the approach of splitting the research strategy and data collection into four Stages is 
presented. The first three Stages (two of which are qualitative and one is of quantitative nature) follow 
the order of the 3 research questions (Section 1.8). In Stage 1, the data collection is needed for the 
investigation of Dubai’s energy business model before and after adopting RE in its energy mix.   The data 
collected for Stage 2 are used for running simulation software to identify the best solar technology that 
would yield the lowest LCOE in Dubai. The data for Stage 3 are to attain feedback in regards to hotels 
receptiveness to the types of incentives they could acquire in return for paying a premium for solar energy.  
Also in Stage 3, officials from the Department of Tourism and Commerce Marketing (DTCM) are 
interviewed to gather their opinions on the proposed incentives. Stage 4 is the final stage which builds on 
the outcomes of the previous stages to develop a sustainable energy business model (SEBM) for Dubai. 
Section 4.5 introduces the analytic strategy and the Thematic Analysis approach as a tool to analyze the 
data. The Chapter concludes with a schematic that summarizes the methodology. 
4.2 Mixed research method: A qualitative and quantitative approach 
“Not everything that can be counted counts and not everything that counts can be counted”       
(Albert Einstein) 
The type of data required from research dictates the type of research method used. It depends on the 
nature of the project, the type of information needed, the context of the study and the availability of 
resources (Mack, et al., 2005).   There are various analysis methods that can be used, but all generally fall 
under the two philosophies of qualitative and quantitative measurements. The data in qualitative 
research are non-numeric and less structured than those generated through quantitatively oriented 
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inquiry, because the data collection process itself is less structured, more flexible, and inductive (Guest, 
et al., 2012).  
Quantitative research generates reliable population-based and generalizable data and is well suited to 
establishing cause-and-effect relationships, where research options have been predetermined and a large 
number of respondents are involved. In simpler terms, it’s about the numbers and measures of things. On 
the other hand, qualitative research is collecting, analyzing, and interpreting data by observing what 
people do and say, referring to the meanings, concepts, definitions, characteristics, metaphors, symbols, 
and descriptions of things (Mack, et al., 2005).  
Qualitative methodologies are particularly well suited to providing detailed, holistic descriptions of events 
and their causes, as interpreted by those that experience them (Weiss, 1994). In situations where little is 
known about the studied topic, it is often useful to start with a qualitative approach, as it is better placed 
than a quantitative approach to provide an initial overview of the topic and identify relevant components 
of the research topic. It can also help with generating hypotheses that can then be tested by quantitative 
methods (Patton & Cochran, 2002).  
The research method pursued in this study is a mixed-method research (Saunders, et al., 2009). Although 
mainly qualitative, because the objective is to learn more about processes and contextual relationships in 
a specific social setting, it contains a quantitative part that is essential to provide data that are used in the 
consequent stage of the data collection.  The nature of the research in this study is exploratory and open-
ended, which is a type of research used to generate findings that are rich and detailed and contribute to 
the deep understanding of the context. The outcome of findings in this study is presented in the form of 
written descriptions representing thoughts, actions and opinions of the stakeholders of the proposed 
Dubai Sustainable Energy Business Model.  However, the limitation of this method is that it does not 
provide answers with measurable percentages of certainty as a statistical analysis could do (Bryman, 
2008). 
4.3 Data collection approach 
The choice of data collection method pursued in this thesis is a result of identifying the most optimum 
way to engage with the stakeholders involved and to identify the value proposition or incentives that 
would encourage hotels to pay for the solar premium. The data collection method helps map out the value 
streams of the proposed sustainable energy business model.  This section explores interview methods, 
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highlighting some of the advantages and disadvantages, and briefly describes the process of the survey 
methodology followed in the research. 
The data collection process in qualitative research requires the researcher to be in close proximity to the 
subjects so as to have clear and unobstructed dialogue. The researcher has a general theoretical notion 
about the topic being studied and is open to discussions and modifications as of when the data arises, and 
does not adhere to a defined hypothesis such as the case in quantitative research methods (Oxford 
Journals, n.d.).  
There are two main interviewing methods of qualitative research (Oxford Journals, n.d.): Semi-structured 
and unstructured in-depth interviews. Unstructured interviews do not reflect any predetermined ideas 
whereas in semi-structured interviews, the researcher will have a series of themes and open ended 
questions to be covered about the topic under investigation. These questions may vary from interview to 
interview depending on the nature of events within particular organizations (Saunders, et al., 2009). The 
open ended nature of the question defines the topic under investigation but provides opportunities for 
both interviewer and interviewee to discuss some themes in more detail. 
This type of interview allows the researcher to prompt the interviewee to elaborate or to divert the 
discussion to a more interesting area of the topic introduced by the interviewer (University of Surrey, 
2009).  In-depth Interviews are where the researcher has the opportunity to probe into a specific topic, 
discuss opinions, identify challenges and identify new insights. The researcher is not bound to a rigid 
questionnaire but instead follows a guided set of questions that allows the flexibility to deviate into other 
topics, which in turn can bring valuable insights into the overall topic being studied. In-depth interviews 
are also characterized by their ability to gain more detailed feedback from individual respondents and to 
have greater room for flexibility, especially when respondents are not all conveniently in close proximity 
and difficult to group them at a certain time or certain location. This would especially be the case if C-level 
executives are targeted (Polaris Marketing Research, Inc., 2011).  
As for qualitative research data sampling methods, it follows mainly a non-probabilistic approach where 
the “nonrandom” members of the sample are selected based on the judgment of the researcher. Non-
probabilistic sampling generally consists of four types which are Convenience, Snowball, Quotas and 
Purposive samples. These sampling methods can briefly be defined as the following: Convenience 
Sampling is the case when the selection criterion is based on availability or convenient accessibility of the 
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interviewees. Snowball or Chain Sampling is to make contact with one or two key individuals relevant to 
your topic, and then ask them to identify further informants. This process continues till no new cases are 
given or the sample is of a manageable size. It is commonly used when it is difficult to identify members 
of the desired population (Saunders, et al., 2009).  Quotas are based on the specification of special 
characteristics to increase the sample representativeness (Slideshare, 2012).  
Purposive Sampling enables the researchers to use their judgment to select whom they think would be 
appropriate and informative about their topic of study and will best enable them to answer their research 
questions. This form of sampling is often used when there is limited number of people who have expertise 
in the area being researched. For the purpose of this research, a mix of Snowball Sampling (mainly for 
Stage 1) and Purposive Sampling (mainly for Stage 3) is employed.   
Due to the nature of study in this thesis, where the different phases depend on outputs of each other, 
splitting this research into stages proved to be useful as it allows for constant revision and refinement of 
the research questions in light of the data collection and thorough analysis of the data of each stage before 
moving to the next one. The following sections explore the qualitative data collection methods employed 
in Stages 1 and 3 as well as the data needed to run the simulations in Stage 2. 
4.4 Research strategy and data collection in three stages 
First, a thorough understanding of the existing knowledge is gained around the subjects studied, as well 
as theoretical insights about the underlined problem of this thesis. This is achieved through conducting a 
literature review that included Dubai’s energy landscape and helped gain insights into the transitioning of 
the energy business model from traditional to current to include alternative sources of energy such as 
solar.   
Second, the research questions are formulated with the aim of providing valuable insights into the 
phenomena under investigation. The formulation of the research questions is a dynamic step where the 
final definition is the product of several iterations that include consultations with experts in the energy 
sector in Dubai as well as in academic consultation in the form of academic literature and advices from 
thesis supervisors. 
Third, field research in the form of data collection is conducted for each stage. The data collection is 
designed and carried out with the aim of providing evidence to address the research questions. Stage 1 
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focuses on understanding and constructing Dubai’s traditional and current energy business model. Stage 
2 focuses on a quantitative analysis in order to identify which solar technology would yield the lowest 
LCOE in Dubai.  The objective of this part is not only to determine the lowest LCOE but to also identify the 
PPA tariff and the premium of which hotel operators would need to pay for every kWh generated from 
solar. These are based on a quantitative simulation.  Stage 3 is another qualitative study using the results 
of Stage 2 to determine the hotels’ willingness to pay for a solar premium.   Stage 4 is focused on building 
a sustainable energy business model based on the learnings gathered from Stages 1, 2 and 3.  
4.4.1 Stage 1: What are the core characteristics of the Dubai energy business model?  
For Stage 1, the data collection is conducted with the aim of providing a detailed account of the business 
model processes and helps identify the core characteristic of DEWA’s business model and its components. 
Here the Osterwalder & Pigneur’s (2010) nine business model building blocks framework (aka ‘Business 
Model Canvas’) is adopted. This framework provides a structure that enables populating the components 
of DEWA’s business model (see Section 2.9.1). 
The nine blocks that constitute the business model canvas are: key partners, key activities, key resources, 
customer value proposition, customer relationships, channels, customer segments, cost structure, and 
revenue streams.  Each block incorporates a number of sub-questions that are designed to guide enquiry 
in order to accurately populate the business model under examination.  For example, in relation to the 
customer value proposition, it asks ‘which customer needs are we satisfying?’ and ‘what bundles of 
products and services are we offering to each customer segment? (Hannon, 2012). These questions (see 
Appendix 11.1) form the basis of the semi-structured interviews with the concerned stakeholders, who 
are offered the freedom to explain their opinions and recommendations.  
The sampling of the first stage interviewees started by mainly investigating the management structure of 
DEWA and selecting within that structure those who have roles directly related to the energy production 
or are involved in the new management of introducing RE in Dubai’s energy sector (see Section 5.2). 
Following the snowball sampling process, these interviewees are then asked to recommend individuals 
for further interviews within the same Stage among the Dubai energy sector stakeholders in order to 
understand their role in the transitioning of the business model of Dubai. These include stakeholders 
responsible for promoting sustainability in the energy sector, such as the Regulatory & Supervisory Bureau 
(RSB), the Dubai Supreme Council of Energy (DSCE) and the Dubai Carbon Centre of Excellence (DCCE). 
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4.4.2 Stage 2: Which solar technology has the most competitive LCOE?  
Stage 2 is a quantitative analysis study using simulation software to identify the best solar technology that 
would yield the lowest LCOE in Dubai. A review in Section 2.6.1 of the most mature and commercial solar 
technologies led to the choice of c-Si, Cd-Te, CSP trough and CSP tower technologies as potential 
technology solutions. However, each of these technologies comes with different levels of capital and 
operational expenditures. To determine which solar technology to deploy in Dubai and to calculate the 
financing requirements of a solar plant, resource modelling software (see Section 6.1.1) is used to run first 
hand simulations of different solar technologies in Dubai.  
The data collection for this stage is mainly data inputs that are needed for running the simulation. Some 
of the input variables include project location and weather data, type of equipment in the system, cost of 
installing and operating the system as well as financial assumptions. A sensitivity analysis is also conducted 
to identify the most impactful input variables on the LCOE and the extent to which modifying or 
manipulating these input variables impact the LCOE.  
Simulations are run to compare modeling results ranging from LCOE, net annual energy production and 
the PPA tariff.  The PPA tariff is then used to determine the approximate amount of premium that hotels 
need to pay for solar energy (see Section 6.3.5) 
4.4.3 Stage 3: What could be the possible incentives that would encourage the hotels sector 
as a consumer of energy to pay a premium to buy electricity generated from solar?  
In Stage 3, the premium amount calculated in Stage 2 is used in semi-structured interviews to determine 
the willingness to pay of the hotel sector.  An interview questionnaire (see Appendix 11.3) is designed 
with the objective to introduce the concept of Dubai introducing solar into its energy mix and to attain 
feedback in regards to their receptiveness to the types of incentives they could acquire in return for paying 
a premium for solar energy. In this Stage, interviews are conducted with Chiefs and Directors of 
Engineering as well as General Managers of various leading hotel chains in Dubai that have 5 and 4-star 
hotels in their portfolio. Each hotel interviewed belongs to a different hotel chain to guarantee that the 
views captured represent the different mindsets and managements of key players in the hotel industry. 
Additional semi-structured interviews (see Appendix 11.4) are conducted with officials from DTCM to 
gather their opinions on the proposed incentives. 
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The data collected in Stage 1 and 3 were analyzed using the Thematic Analysis process which is introduced 
in the next section. 
4.5 Data analysis approach: Thematic Analysis 
Thematic Analysis (TA) is a widely used qualitative data analysis method. Braun and Clarke (2006) define 
TA as a method for identifying, analyzing and reporting patterns or “themes” of meaning within dataset. 
These themes are important to the description of a phenomenon and provide an answer to a specific 
research question (Bryman, 2012).  The basic analytic strategy used in thematic analysis is coding, a 
process of carefully examining text in the search for re-occurrence of themes, or relationships, and 
grouping similar passages with a code to categorize them for later retrieval (Wiebe, et al., 2010). 
TA is performed through the process of coding in six phases to create established, meaningful patterns.  
In this research the six phases of TA defined by Braun & Clarke (2006) as a framework of analysis are 
utilized. These phases are: 1. Familiarization with data, 2. Generating initial codes across the data set, 3. 
Identifying themes and subthemes among codes, 4. Reviewing themes, 5. Defining and refining of specific 
themes to ensure they reflect the data, 6. Final analysis and assessment against initial phenomenon under 
study. 
It is also possible that researchers can use their research questions, interview questions, or theory-derived 
categories as a starting list of priority themes for coding data documents, (Wiebe, et al., 2010).  Here, the 
interview transcripts are rigorously analyzed using TA techniques (see Appendix 11.5), where the initial 
transcripts are read and annotated to get a feel for the data. The data are then looked at in detail to 
summarize points of interest and identify codes. These initial codes are then gathered together to begin 
developing a coding scheme. The coding scheme is the list of all the identified codes that are chosen to 
be applied on the rest of the data. After all the data are coded, similar codes are then collected into 
groups. This is done by taking data extracts out of their original context and putting them together with 
other examples of data on the same topic to start looking for patterns and themes across the data.  
4.6 Stage 4: The output 
In Stage 4, the results of Stage 1, 2 and 3 are combined to help build a sustainable energy business model 
for Dubai. The research methodology summary is presented in Figure 26, summarizing the key stages of 
the research strategy used in this thesis.  
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Figure 26 Visual representation of key stages of the research strategy 
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5 Chapter Five: Core characteristics of Dubai’s traditional and current 
energy business models 
5.1 Introduction 
The aim of this Chapter is to provide an answer to the first research question which is: 
 “What are the core characteristics of Dubai’s energy business model?” 
To be able to address this question a thorough investigation of the traditional and the current energy 
business models of Dubai is needed.  
As mentioned in Chapter 3, the utility sector of Dubai is owned by the government with DEWA being the 
sole entity that owns, produces and distributes electricity and water, making it a very centralized sector. 
DEWA operates as an independent company. 
The traditional energy business model predominantly uses fossil fuel and an EPC energy generation model 
whereas the current energy business model introduced alternative energy sources (including solar) to the 
available energy resources as well as introducing an IPP model for the solar energy generation (explained 
in details in Section 3.4 of Chapter 3). The results of this investigation assist in identifying the core 
characteristics of the two business models as well as understanding their similarities and differences. This 
is done by identifying and interviewing DEWA’s leaders and the energy sector stakeholders in order to 
provide an analysis of their opinion in terms of the main characteristics that constitute Dubai’s energy 
business model as well as the drivers and challenges of the current energy business model. 
The objective of building this business model (BM) is to utilize it as a tool to analyze and manage DEWA’s 
business operations. Building Dubai’s traditional energy BM first can function as a blueprint that can be 
reused for building variations such as the current business model and for future use in terms of introducing 
innovation to the business operations and transitioning to a new sustainable energy business model 
(SEBM) (as learned from the BM literature review in Section 2.9).  
Figure 27 below shows the Stage of analysis of this Chapter on the methodology process.  
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Figure 27 Stage 1 of the methodology process 
 
5.2 Data collection and analysis: DEWA and Dubai energy sector stakeholder 
interviews 
This section presents the interview design and examines the data gathered from the interviews 
undertaken as part of Stage 1 of the research, in agreement with the data collection and analysis methods 
defined in the Methodology Chapter. Informed by the literature review on Dubai’s energy sector, the list 
of stakeholders of the traditional and the current energy BMs are identified and presented in the section 
below. A breakdown of the interviews conducted for Stage 1 is available in Appendix 11.1. 
5.2.1 Scope of work: Interview design and identifying the energy sector stakeholders 
The DEWA interview questions covered the following 9 main components following the Osterwalder and 
Pigneur’s (2010) BMC and each component incorporates a number of sub-questions that are designed to 
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guide enquiry in order to accurately populate the business model under examination. These components 
are: 
1. Customer Segments: asking about the different groups of people or organizations DEWA 
aims to reach and serve.  
2. Channels: asking how DEWA communicates with and reaches its Customer Segments  
3. Customer Relationships: asking about the relationships DEWA establishes with its 
Customer Segments.  
4. Value Proposition: inquiring about the bundle of products and services DEWA offers that 
create value for their customers. 
5. Key Activities: asking about the most important things DEWA must do to make its 
business model work.  
6. Key Resources: asking about the most important assets required to make the business 
model work. 
7. Key Partnerships: asking about the network of suppliers and partners that make the 
business model work. 
8. Revenue Streams: inquiring about the money DEWA generates from each Customer 
Segment. 
9. Cost Structure: asking about all costs incurred to operate the business model.  
 
A number of key stakeholders with extensive experience in their field are identified for interviews. In the 
context of this research, the pool of interviewees is limited to the stakeholders mainly from DEWA as well 
as stakeholders responsible for energy policy development for promoting sustainability in the energy 
sector such as The Regulatory & Supervisory Bureau (RSB), the Dubai Supreme Council of Energy (DSCE) 
and the Dubai Carbon Centre of Excellence (DCCE).  
Furthermore, the stakeholders that played a major role in transitioning the traditional business model to 
the current one are asked about their contribution to the business model and the value of their 
partnership to DEWA and the drivers that led Dubai to shift to the current model and whether they foresee 
any potential challenges with the continuation of the current energy BM to ensure long term success. 
A total of six interviews are conducted. Three of which are with DEWA, one of which is an informal 
interview with an Executive in DEWA conducted in 2013 for a general overview of the current and future 
Offer 
Infrastructure 
Financial 
viability 
Customers  
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vision and mission of DEWA. The rest of the interviews, one with RSB, one with DSCE and one with DCCE 
are all conducted in 2015. All Interviewees hold senior managerial positions. Table 13 summarizes the 
scope of work of this Chapter. 
Table 13 Summary of conducted stakeholder interviews from Dubai’s energy sector 
Stakeholder Number of 
interviews 
Referred to as Position Date of interview 
DEWA 3 DEWA1 Senior Manager June 10th  2015 
DEWA2 Manager  
 
September 2nd 2015 
DEWA3 Executive March 27th  2013 
RSB 1 RSB1 Executive  August 3rd  2015 
DSCE 1 DSCE1 Senior Director  October 19th 2015 
DCCE 1 DCCE1 Executive 
 
October 8th 2015 
 
5.2.2 DEWA and energy sector stakeholders interview data analysis 
 
This section examines and analyzes the information gathered from the 6 interviews described in the 
previous section. 
Customer Segments  
Current BM and Traditional BM: DEWA supplies the Emirate of Dubai with energy and water, its customer 
base covers all four main sectors: commercial, residential, industrial as well as the public sector (e.g. 
government). DEWA delivers electricity and water to the people, businesses and industries of Dubai 
(DEWA3). In the current BM a new segment of customers appear who are environmentally aware and 
interested to support Dubai’s uptake of renewable energy, for example customers of DEWA’s solar 
rooftop and net metering programme initiative called “Shams Dubai” which allows for customers to install 
rooftop systems and feed solar power into the grid to offset against conventional energy purchased from 
DEWA.  
Channels 
Traditional and current BMs:  For reaching their customers, DEWA uses the traditional communication 
channels typically employed by most utilities in the developing world. Those include online information 
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dissemination and services through the DEWA website (where they also offer a list of E-services), TV ads, 
related government websites and their numerous payment channels. For extra customer support, DEWA 
provides customer service call centre and metering & billing, etc. A recently added channel of 
communication is the social media through DEWA’s Facebook, Instagram and Twitter accounts as well as 
digital applications. 
For energy distribution, the energy is supplied to customers through DEWA’s wholly-owned transmission 
and distribution networks. 
Customer Relationships  
Traditional and current BMs: DEWA maintains stable and long-term relationships with its customers 
through open ended supply agreements given that DEWA is the only supplier of energy in Dubai. It plays 
a monopolist position in a fully homogeneous good way. The nature of these relationships are impersonal 
and standardized which is also the case in the current BM (DEWA1). The interaction between DEWA and 
its customers can occur through human interaction where the customer can communicate with a real 
customer representative to get assistance, this may happen at one of DEWA’s branches or call centres or 
other means such as by email. DEWA also offers self-service where it provides means for customers to 
pay or inquire about their electricity bills through online services and digital applications (DEWA2). 
Value Proposition  
Traditional BM:  The most important aspect of DEWA’s value proposition is meeting the growing energy 
demand of all kinds of customers in Dubai (e.g. residential, commercial and industrial) while providing a 
balance between the 3 competing forces of the energy trilemma through fulfilling energy needs in a 
reliable, sustainable and economic way (DEWA1). DEWA has the critical infrastructure in place to deliver 
on Dubai’s future needs and is ready for additional growth as well at the very highest levels of efficiency, 
availability and reliability (DEWA3). Being a financially resilient company, DEWA provides its essential 
services to the households and businesses in an affordable and reliable way.  Although tariffs are set to 
ensure that DEWA covers its costs, can support investments, and provide a reliable income source for the 
Dubai government, DEWA’s electricity tariffs are nevertheless considered as one of the most competitive 
in the world, (see Section 3.2.1) in comparison to most developed countries (DEWA2).  
Current BM: In addition to the above mentioned value proposition, in the current business model DEWA 
provides RE in the form of solar power to its customers and also allows for its customers to generate their 
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own solar power onsite through installing solar systems on their rooftops and feed solar power into the 
grid.  
DEWA, driven by its current vision to ensure long term availability and reliability of its main commodities 
(water and electricity) introduced energy efficiency measures by promoting conservation of electricity 
and water to its consumers through the launch of various awards and campaigns and offering 
conservation tips and videos. DEWA established a company in 2013 called Etihad ESCO (Energy Service 
Company) to enable the energy performance contracting market and executing energy efficiency projects 
(DEWA 2). 
DEWA have considered developing a programme for green customers using a scale system, for example 
platinum, gold and bronze and these consumers could be given priority services at DEWA offices and 
special discounts at retail outlets (DEWA1). This demonstrates DEWA’s willingness to think of ways to 
incentivize its customers to acquire an environmentally friendly mindset and way of behavior.  
DEWA is open to drive public-private partnerships that support the vision of making Dubai a leading 
example of clean energy deployment and energy efficiency for the region (DEWA3).  
Key Activities 
Traditional BM: DEWA’s main business activities are in the production and supply of electricity and water. 
DEWA owns and manages all aspects of energy generation, transmission and distribution (DEWA1).  
Outside of the utility service DEWA promotes the efficient use of energy resources through a joint venture 
called Emirates Central Cooling Corporation (Empower) that provides district cooling services to the real 
estate sector. DEWA also manufacturers power cables through a shareholding position in a company 
called Ducab (DEWA, 2014) and offers technical and strategic know-how to the local energy industry 
through  RWE Energy Middle East, a partnership with the consulting branch of RWE (one of Europe’s five 
leading electricity and gas companies) for the MENA region (DEWA 3). 
 
Current BM: With the shift to the current model, DEWA is now managing the Mohammed Bin Rashid Al 
Maktoum Solar Park which includes the 13 MW solar plant and which will host DEWA’s first 200 MW solar 
plant that was awarded to an IPP in 2015 and will be developed through a Special Purpose Vehicle (SPV) 
in partnership with DEWA (DEWA 1). DEWA also manages the Shams Dubai initiative where solar energy 
is produced from medium and small solar energy systems and connected to DEWA’s grid. Managing this 
initiative includes the adoption of binding agreement terms and models, monitoring and supervising 
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producers, and accrediting consultants and contractors. Other initiatives that DEWA launched is an 
initiative to install smart meters and networks that contribute to fast-service connection, fast response, 
and rationalizing energy use as well as an initiative to establish infrastructure to build 100 electric vehicle 
charging stations (DEWA, 2014) 
Demand reduction and energy efficiency became a top priority on Dubai’s green agenda (DSCE1). The 
current model will contribute to lowering the environmental impacts that emerged as a result of Dubai’s 
fast economic growth which translated into relatively high demand for electricity and water (DSCE1). 
Forecasted electricity demands for the next decade project a 5-6% yearly growth. As a result, DEWA 
ventured into new business activities through partners to establish Dubai Carbon Centre of Excellence, a 
low carbon think tank and consultancy that designs and implements GHG reduction measures and Etihad 
ESCO (Energy Service Company) to enable the energy performance contracting market and execute 
energy efficiency projects (DEWA, 2014).  
DEWA also embarked in diversifying its business portfolio through venturing into new business activities 
beyond its utility services, such as Mai Dubai, a commercial initiative in the mineral water bottling sector 
(DEWA, 2014). 
 
Key Resources 
Traditional BM: The different stakeholders and business partners of DEWA play an important role in 
providing the essential resources DEWA needs to run its operation. These resources include:  financial, 
technical and legal support to develop large-scale, centralized generation and distribution infrastructure 
and customer services, i.e. emirate-wide metering, billing and customer service  network and centralized 
generation and network technologies  where the network includes both transmission and distribution 
assets. One of the essential resources for DEWA’s business is the access to fuel (mainly natural gas) with 
DEWA’s buying its gas exclusively from the Dubai Supply Authority (DUSUP) who contract with gas 
providers. 
Current BM: A similar set of resources (e.g. financial, commercial, technical and legal resources) is now 
also needed to successfully negotiate IPP deals and manage them over time (a detailed explanation of the 
financial and contractual agreement of setting up an IPP is provided in the literature review (Chapter 2 
Section 2.5.2). 
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Key Partnerships  
Traditional BM: The business partners in this model include the financial institutions and investors, which 
are mainly the banks and the Dubai government, the fuel supply network that is predominantly done 
through DUSUP and the engineering, procurement and construction that is executed through EPC 
contractors.  The policy body DSCE also adds value to the energy sector by enhancing the alignment of 
energy strategies locally and at federal levels.  
DSCE created a common and active coordination platform for all energy entities in Dubai, including the 
utility - DEWA, the industry - Dubai Aluminum Company being the industry with the highest energy 
consumption in the Emirate, the petroleum sector - Emirates National Oil Company, Dubai Petroleum 
Establishment, Dubai Supply Authority (DUSUP) and other government entities such as Dubai 
Municipality. Furthermore, they enhanced communication across stakeholders as well as facilitated 
collective decision making and buy-in of all stakeholders. 
DSCE developed and implemented the Dubai Integrated Energy Strategy 2030 which included both the 
supply side and the demand side. The objective of DSCE is to deliver reliable and affordable energy to fuel 
the Emirate growth through a balanced and sustainable approach that places Dubai as a role model and 
a hub for sustainable development (DSCE1). 
Current BM: Part of this model is DEWA partnering with IPPs to develop solar generation capacity in the 
future from the energy supply side through structuring a SPV as was the case with the 200 MW PV plant 
that recently achieved project close (RSB1). DEWA’s partner, the Dubai Carbon Center for Excellence, acts 
as a consultant to manage, execute and monetize GHG emissions. The Dubai RSB has the task of licensing 
large-scale IPPs connecting to the high voltage transmission system as well as to continue ensuring 
coordination with all stakeholders to maintain efficiency and effectiveness of execution and build national 
capacity (RSB1). 
The private sector participation can leverage expertise, know how, package financing, access to 
technology, access export credit agencies (DEWA1), and hence support DEWA to continue to achieve 
competitive tariffs, especially with the introduction of the new technologies and new energy sources into 
Dubai’s mix.  
Although the policy and regulatory bodies have the power to develop energy policy and set the water and 
electricity tariffs, DEWA still has full control of its operations and can shape policy at the highest level 
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because its Director General is also the Vice Chairman of DSCE (DEWA1). The strength of the Dubai energy 
business model lies in the fact that all the partners and stakeholders of the supply side in the energy sector 
are well integrated and this is due to its clear alignment from policy maker to distributor of power 
(DEWA3). 
Revenue Streams  
Traditional BM: DEWA’S revenue streams are mainly generated from the sale of metered units of 
delivered energy as well as trading of surplus electricity to other emirates in the UAE. 
Current BM: Currently an additional revenue stream is created through the profits that will be generated 
from participation in the SPV in partnership with the IPPs, given that DEWA owns the majority share of 
these SPVs, as well as the low-carbon ﬁnancial incentives (e.g. carbon credits) which is managed and 
offered by DCCE. DCCE’s role is to identify areas of the carbon value chain that can be facilitated through 
market-based mechanisms to promote the involvement of business in the low-carbon economy. One of 
their products includes an Emission Reduction Programme (DCCE1). 
DCCE’s Clean Development Mechanism (CDM) projects are an added value for DEWA. DEWA has four 
registered CDM projects including the 13 MW first phase of Mohammed Bin Rashid Al Maktoum Solar 
Park that has reduced 10,635 tons of CO2. These carbon credits can be used to meet emission reduction 
commitments or to generate additional revenue by trading them in international carbon markets 
(DEWA3). 
 
Cost Structure  
Traditional BM: The different costs that are incurred in order to drive DEWA’s operations are around 
staffing and EPC contractors to implement projects, operation and maintenance of infrastructure, 
premises and land acquisition for generation, marketing and communication, finance or investment 
repayments, technical, ﬁnancial and legal consultancy, metering & billing as well as generation technology 
and purchase of fuel. 
Current BM: The additional forms of cost lies in the recent shift towards generation cost reductions that 
DEWA have applied through a range of initiatives such as optimizing their operations and re-engineering 
the business processes and long-term contracting as well as the cost of developing IPP projects which in 
the case of Dubai’s solar IPPs, will be impacted by the cost of solar technologies. The decrease in the cost 
of solar technologies is one of the reasons of including it into the new Dubai energy mix (DSCE1).  
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It is worth mentioning that the cost of solar needs to take into consideration the cost of integrating solar 
power into the grid, given its characteristic as an intermittent source of power supply (DEWA1).  
Furthermore, there may be an additional cost to have conventional energy back up power for the evening 
hours when solar is not available but there is still demand for power. Dubai has two power demand peaks 
one in the afternoon and the other in the evening. Given that this back up power would have a low running 
factor means it is not running in the most efficient way. This additional cost may lead to higher electricity 
tariffs than those currently offered from fossil fuel energy and may lead to potential subsidies to ensure 
the financial sustainability of the current energy model (RSB1).  
5.3 Summary and conclusion 
In order to be able to address the main thesis research “How may the private sector from the consumer 
side play a role in promoting renewable energy through the development of a sustainable energy business 
model?” (Section 1.8), it is important to build a detailed view of the core characteristics of Dubai’s energy 
business model from the perspective of DEWA and its partners to explore how to further enhance and 
introduce innovation to the current model.  
With Dubai transitioning from a traditional energy business model to the current one, this leads one to 
think that a further transition to a sustainable energy business model may be attainable. The interview 
data also reveal that DEWA is open to partnering with the private sector, not only to supply energy but 
also as a means to diversity its business portfolio and diversity its revenue streams.  
It seems from the interview data that the challenge with the cost of solar technology remains to be 
unaddressed. This research suggests that one way to tackle the financial viability of the current business 
model may be to involve the private sector, in this case Dubai’s hotels (whose interviews are analyzed in 
Chapter7), to pay for the solar premium and by that evolve into a new sustainable energy business model 
as this research plans to do so in Chapter 8.  
The core characteristics of the two models are populated using insights from the interviews conducted in 
Stage 1 of the research. As a result the core characteristics of these two models are presented in Table 14 
and are shown beside each other to highlight their similarities and differences where the different 
characteristics (newly added) are shown in bold and the colours represent the 4 main areas of a business 
model: 1.Customers (green) 2. Offer (purple) 3. Infrastructure (red) and 4. Financial viability (blue).    
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Table 14 Summary of the interview analysis using the BMC 9 blocks to build the Dubai traditional and current energy 
business models 
Business 
Model  9 
Blocks 
Traditional Energy Business Model 
 
Current  Energy Business Model  
 
Customer 
Segment 
 
– Residential, commercial , 
industrial  and public sectors 
– Residential, commercial, industrial  and 
public sectors 
– Environmentally friendly customers 
Channels 
 
– On-line, TVs, Social media, 
related government websites, 
payment channels, etc. 
– Energy supplied via a national 
transmission & distribution 
network 
– Support via customer service call 
center, metering & billing etc. 
– On-line, TVs, Social media, related 
government websites, payment channels, 
etc. 
– Energy supplied via a national 
transmission & distribution network 
– Support via customer service call centre, 
metering & billing etc. 
Customer 
Relationships 
 
– Impersonal & standardized 
– Open ended supply agreements 
– Impersonal & standardized 
– Open ended supply agreements 
 
Value 
Proposition  
 
– Fulfil energy needs  
– Energy supply in a reliable and 
affordable way 
– Fulfil energy needs efficiently  
– Energy supply in a reliable and affordable 
way including solar energy  
Key Activities 
 
– Owning and operating 
conventional energy generation 
supply (EPC model), as well as 
distribution and transmission of 
power 
– Owning and operating conventional 
generation supply (EPC model) as well as 
distribution and transmission of power   
– Partnering with IPPs through SPVs to 
own and operate solar plants  
Key 
Resources 
 
– Financial, technical and legal 
resources to develop large-scale, 
centralized generation and 
distribution infrastructure 
– Customer facing services i.e. 
nationwide metering, billing and 
customer  service  network 
– Access to fossil fuels  
– Centralized generation & 
network technologies  
– Financial, technical and legal resources to 
develop large-scale, centralized 
generation and distribution infrastructure 
– Customer facing services i.e. nationwide 
metering, billing and customer  service  
network 
– Access to fossil fuels  
– Centralized generation & network 
technologies  
– Financial, commercial, technical and 
legal resources to negotiate IPP deals 
and manage them over time 
Key 
Partnerships 
 
– Financial Institutions & Investors 
– Fuel supply networks 
– Equipment manufacturers 
– EPC Contractors (for the build of 
gas fired powered plants)  
– Consultants  
– Dubai Supreme Energy Council 
 
– Financial Institutions & investors 
– Fuel supply networks 
– Equipment manufacturers 
– EPC Contractors (for the build of gas fired 
powered plants)  
– Consultants  
– Dubai Supreme Energy Council 
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Business 
Model  9 
Blocks 
Traditional Energy Business Model 
 
Current  Energy Business Model  
 
– Dubai Regulatory and Supervisory 
Bureau  
– Dubai Carbon Center for Excellence 
– Private developers (IPPs) 
Revenue 
Streams 
 
– Sale of metered units of 
delivered energy 
– Trading of surplus electricity to 
other emirates in UAE 
– Sale of metered units of delivered energy 
– Trading of surplus electricity to other 
emirates in UAE 
– Low-carbon ﬁnancial incentives (e.g. 
carbon credits) 
– Profits from participation in IPP  
Cost 
Structure 
 
– Staff and contractors  
– Marketing and communication 
– Operation & maintenance of 
infrastructure 
– Finance or investment 
repayments 
– Technical, ﬁnancial and legal 
consultancy 
– Metering & billing 
– Generation technology and/or 
wholesale purchase of energy 
– Fuel (conventional) 
– Premises & land  generation 
– Staff and contractors  
– Marketing and communication 
– Operation & maintenance of 
infrastructure 
– Finance or investment repayments 
– Technical, ﬁnancial and legal consultancy 
– Metering & billing 
– Generation technology purchase of 
energy 
– Fuel (conventional) 
– Premises & land  for generation 
– Cost of  IPP power generation as 
stipulated in PPA 
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6 Chapter Six: Most competitive solar technology for Dubai  
This Chapter presents the results of the quantitative research performed as Stage 2 of this study (shown 
in Figure 28), which is related to finding the optimal solar energy technology choice and calculating the 
LCOE for Dubai to ensure minimizing the discrepancy between the cost of solar and the cost of 
conventional power in Dubai. 
 
 
Figure 28 Stage 2 of the methodology process   
 
The main purpose of this Chapter is to address the second research question:  
“Which solar technology has the most competitive LCOE in Dubai?” 
In order to answer that question the following steps are performed: 
  
120 
 
1. Identify the different solar technologies that are suitable for Dubai.  
2. Identifying  the best software suitable for evaluating and selecting the lowest levelized cost of 
solar technology  
3. Using selected software in Step 2, evaluate and select the most competitive solar technology 
based on UAE climate data  
4. Conduct sensitivity analysis 
6.1 Solar technologies suitable for Dubai.  
The choice of solar technology was informed by findings from the literature review on the most mature 
and commercially proven solar technologies used globally. The outcome of the review of (Chapter2 
Section 2.6.1) recommends c-Si PV, Cd-Te PV, CSP trough and CSP tower technologies as potential 
technology solutions for the proposed 100 MW solar plant.  
However, each of these technologies comes with different levels of capital and operational expenditures. 
Therefore, a good approach to compare energy generation technologies is through calculating their LCOE 
(defined in Section 1.6). This exercise will also determine the power purchase agreement (PPA) tariff. A 
review of key characteristics and limitations of four renewable energy modeling software is also presented 
in the next section. 
6.1.1 Identifying a software suitable for evaluating and selecting the most competitive 
solar technology 
To determine the most competitive solar technology in terms of the lowest LCOE in Dubai, a resource 
modelling software is used to run first hand simulations, of c-Si PV, Cd-Te PV and CSP technologies in the 
ambience of Dubai.  
To do so, a review and a comparative analysis of four renewable energy modeling software is conducted 
to identify the most applicable modeling software. These four software were primarily chosen because 
they either specifically address solar energy technologies or have solar energy technologies as part of their 
power system technologies.  The main suitability criteria for the compared software were the ability to 
provide the following seven key simulation setups: 
1. Solar technologies:  c-Si, Cd-Te, CSP parabolic trough and CSP tower technologies.  
2. LCOE for all technologies mentioned above.  
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3. Availability of UAE climate data. 
4. Plant size proposed at 100 MW capacity for the purpose of this study as a starting point to prove 
the feasibility of the presented concept. This size of plant represents 5% of Dubai’s Mohammad 
Bin Rashid Al Maktoum 1 GW Solar Park. 
5. Availability of relevant financial parameters (e.g. IRR).  As suggested by the literature review to 
have biggest impact on PPA tariff (Section 2.5.2.1). 
6. Sensitivity analysis to identify the most impactful input variables and to measure the extent to 
which changes in these input variables impact the LCOE.  
 
The four renewable energy modeling software are RETScreen, PV Syst, HOMER and System Advisor Model 
(SAM):  
RETScreen5 is a Clean Energy Management Software System that is used to evaluate energy production 
and efficiency for various types of renewable-energy and energy-efficient technologies as well as ongoing 
energy performance analysis in terms of saving costs and emission reduction. It is used as a decision 
support tool which was developed with the collaboration of experts from governments, industry and 
academia. RETScreen provides analysis for both PV and CSP technologies and does not limit its analysis to 
a specific plant size. Furthermore, RETScreen’s financial and sensitivity analysis have good depth and 
includes a variety of parameters. There are other positive characteristics of RETScreen such as the built-
in geographical and climate data of Dubai. However the key setback with RETScreen is it does not provide 
LCOE parameters and some of the financial parameters are preset and locked. 
PV Syst6 is a tool to analyze different PV system configurations, and to evaluate results and recommend 
solutions. It has a detailed understanding of PV systems and a comprehensive consideration of all the 
variables that impact a PV system, for example the area of space available, the impact of total or partial 
shading on a given system configuration and simulations with many plane orientation modes: 
fixed/seasonal tilt adjustment/tracking etc. The key setback with PV Syst is it does not provide CSP 
technology nor LCOE calculations. 
                                                          
5 http://www.retscreen.net/ang/home.php 
6 http://www.pvsyst.com/en/ 
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HOMER7 is a software developed by the National Renewable Energy Laboratory (NREL) in the U.S. It allows 
one to evaluate and design technical and financial options for both grid-connected and off-grid power 
systems. It is unique in its ability to prioritize system configurations based upon certain input variables, 
one of which is the LCOE. However, the drawback with HOMER is it does not work on large systems in the 
size of 100 MW and does not offer CSP technology nor does it provide detailed financial parameters. For 
example, HOMER currently assumes projects are 100% equity and hence does not take into consideration 
the debt percentage, debt interest rate and debt term (years) into its financial calculations. As for project 
capital expenditure, HOMER aggregates all costs under one given figure without the option to input the 
cost parameters separately.  
The System Advisor Model (SAM) is also developed by the U.S. NREL and is used to help decision makers 
analyze cost, performance, and financing of any size grid-connected solar, wind, or geothermal power 
project. 
The key advantage to SAM is that it includes performance metrics such as system's total annual output 
and capacity factor for more general performance evaluations for the following technologies: 
 PV systems (Thin film & Crystalline silicon) 
 Parabolic trough CSP system 
 Solar tower CSP system 
SAM provides the CSP systems with two-tank storage capabilities. Due to the benefits of CSP storage 
mentioned in the literature review (Section 2.6.1), the simulations for the CSP technologies will include 
storage capabilities.  
As for the input variables in SAM, these include project location, the type of equipment in the system, the 
cost of installing and operating the system, and financial and incentives assumptions. The user can modify 
most of these data inputs as needed. SAM also includes several databases of performance data and 
coefficients for system components such as PV modules and inverters, parabolic trough receivers and 
collectors. For those components, the user can simply choose an option from a predetermined list.  
                                                          
7 http://www.homerenergy.com/ 
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One of the key advantages to SAM’s financial model is its usage of utility scale projects designed to sell 
electricity through a PPA at a fixed price with optional annual escalation. For these projects, SAM 
calculates the LCOE, PPA tariff, IRR, debt to equity ratio and debt fraction.  
A summary of the four renewable energy modelling software as per the six criteria is shown in Table 15. 
Table 15 Comparative analysis on RE modelling software (source: author’s analysis) 
Software 
Criteria RET Screen PV Syst Homer SAM 
Solar 
technologies 
relevant to 
the study 
 For the energy 
model, both PV 
and CSP options 
available 
 Option to either 
use details of 
product from the 
product database 
or input custom 
data 
 
 No solar thermal 
technologies 
 
 A micro power 
optimization model 
for both off-grid 
and grid-connected 
power systems. 
HOMER compares 
multiple 
technology options 
for a power system 
design 
 No solar thermal  
 
 Photovoltaic 
systems (Thin 
film & Crystalline 
silicon) 
 Parabolic trough 
concentrating 
solar power 
systems with 
storage 
 Solar tower 
concentrating 
solar power 
systems (molten 
salt and direct 
steam) 
LCOE  No LCOE but cost 
analysis worksheet 
is used to help the 
user estimate costs 
(and credits).   
 
 Economic 
evaluation of the 
system may be 
performed 
through inputting 
components 
costs (PV 
modules + 
inverters) in 
addition to other 
costs such as 
running costs  
 Simulates system 
configurations with 
all of the 
combinations of 
components that 
are specified.  This 
includes LCOE 
 SAM calculates 
the LCOE, for all 
the solar 
technologies it 
offers 
Climate data 
(UAE) 
 Site conditions 
include climate 
and geographic 
details. 
 Dubai climate data 
available in 
database 
 
 Only GCC country 
available is Saudi 
Arabia. No 
geographical data 
on UAE, however 
can import data 
from RETscreen 
 Can either import 
climate and 
geographical data 
or use HOMER to 
synthesize hourly 
data from average 
monthly values.  
The baseline data is 
a one-year time 
series representing 
the average global 
solar radiation on 
 No geographical 
data on Dubai, 
however has 
data on Abu 
Dhabi 
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the horizontal 
surface, expressed 
in kWh/m2 
Plant size 
(100 MW) 
 No restrictions on 
plant size 
 
 Possibility to enter 
size of area as 
opposed to size of 
PV system. System 
will automatically 
calculate potential 
power 
 There is a limit to 
the size and cost of 
the plant when 
entering load 
profiles. (Could not 
input 100 MW) 
 Has flexible plant 
size 
Relevant 
financial 
parameters 
(e.g. IRR & 
debt to equity 
ratio) 
 Ability to consider 
various financial 
parameters but 
some are preset 
and locked 
 No detailed 
breakdown of 
financial variables 
 
 Financial variables 
are limited to 
interest rate, 
project lifetime, 
fixed capital cost, 
O&M cost and 
capacity shortage 
penalty 
 Input variables 
include the cost 
of installing and 
operating the 
system, and 
financial and 
incentives 
assumption such 
as IRR, loan term 
and debt to 
equity ratio 
Sensitivity 
analysis 
 Sensitivity and risk 
analysis to 
estimate the 
sensitivity of 
financial indicators 
in relation to key 
technical and 
financial 
parameters 
 
 Limited capability  Sensitivity analysis 
can be applied 
 A sensitivity 
analysis will test 
the sensitivity of 
the output 
results, 
specifically the 
PPA, LCOE and 
net annual 
energy 
production, 
towards the 
variation in 
certain input 
variables 
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Table 16 below is a summary of the suitability criteria of the four resource modelling software. SAM is 
the only software that fulfilled the six selection criteria. 
Table 16 Summary of suitability criteria of the four resource modelling software to the study 
Software Criteria 
Solar 
technologies 
relevant to 
the study 
LCOE Climate 
data 
(UAE) 
Plant 
size 
(100 
MW) 
Relevant 
financial 
parameters 
Sensitivity 
analysis 
RETScreen √ × √ √ × √ 
PVsyst × × × √ √ × 
HOMER × √ √ × √ × 
SAM √ √ √ √ √ √ 
 
Given the suitability of SAM for this study, the next section will be dedicated to the simulation results of 
the 100 MW solar plants utilizing the four different solar technologies mentioned in the beginning of this 
section. 
6.2 Using SAM to evaluate and select the most competitive solar technology 
based on UAE climate data  
6.2.1 SAM simulation input data  
The climate data used in the model were downloaded from NREL’s weather file databases for the Emirate 
of Abu Dhabi because Dubai’s weather database was not provided. The two Emirates are approximately 
150 Kilometers apart and so the assumption is their weather data are very similar. 
Table 17  below summarizes some of the key preset variables used in this study’s simulation and their 
corresponding values. For the sake of the initial round of simulation these variables were kept constant. 
The IRR and the debt to equity ratio is later modified as part of the sensitivity analysis covered in 
Section 6.3.5.  
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Table 17 System input variables kept constant throughout SAM’s simulations 
Metric System data inputs 
Location City  Abu Dhabi 
DNI kWh/m2 2294.9 
Analysis Period (yrs) 30 
Inflation Rate % 2.5  
Real Discount Rate % 8.2 
IRR % 10 
Loan period 15 
Loan rate % 7 
Debt fraction Allow SAM to pick 
PPA escalation rate Allow SAM to pick 
Taxes  0 
Payment Incentives 0 
 
The IRR throughout the first round of software calculations was kept at 10%. By doing so, SAM calculates 
a PPA price to match this IRR target. Alternatively SAM can calculate the IRR based on a given PPA value.  
The inflation rate in the UAE typically hovered around 4% during the pre-economic crises period. It 
reached its peak during the past decade in 2008 when it surpassed 12%. The past few years saw inflation 
rate fluctuating between 1 to 2% (Trading Economics, 2013).  For the sake of the simulation exercise the 
inflation rate was kept at 2.5% to incorporate any increases in the future.  
The real discount rate accounts for the time value of money and the relative degree of risk for alternative 
investments. The PPA escalation rate is an annual escalation rate that SAM uses to calculate the PPA price 
in Years Two and later of the cash flow. For the Utility IPP financing option used in this simulation, checking 
the option “Automatically minimize LCOE with respect to PPA Escalation Rate”, SAM finds the PPA 
escalation rate that delivers the lowest LCOE. 
SAM provides both nominal and real LCOE figures where the nominal takes into consideration inflation 
rate and the real doesn’t. For the sake of this study the real LCOE is used. When the inflation rate is zero, 
the real and nominal LCOE are equal. When the PPA price escalation rate is zero, the PPA price and 
nominal LCOE are equal. The PPA price is equal to the PPA Price in Year One of the cash flow. 
The Taxes and Payment Incentives are kept to zero because in the UAE there are none. 
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Through a personal communication with a manager from GDF Suez (an international IPP) and Emirates 
National Bank of Dubai (a leading UAE Bank), the values used for the analysis period, the loan period, the 
loan rate, and the real discount rate seem to be reasonable. 
For an example of the usage of data inputs and screenshots of the simulation exercise in SAM please refer 
to Appendix 11.2 
6.2.2 SAM simulation results 
In this section the four solar technologies are compared against each other on the basis of the following 
criteria in order to obtain a perspective of the advantages and disadvantages of each of the solar 
technologies: 
 Net annual Energy production kWh 
 PPA price USD cents/kWh 
 LCOE USD cents/kWh  
 Total land area required 
Subsequently a sensitivity analysis is also conducted to identify the most impactful input variables on the 
LCOE and the extent to which modifying or manipulating these input variables impact the LCOE. 
The simulation results display that c-Si PV produced the least net annual energy and consumed the least 
area of land.  The CSP parabolic troughs produced the largest net annual energy and had the highest LCOE 
and the Cd-Te technology had the lowest PPA price and LCOE as shown in Figure 29. 
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Figure 29 Summary of the SAM results of the four solar technologies in terms of Net Annual Energy KWh, LCOE Real USD cents/kWh, PPA Price USD 
cents/KWh and Total land area (acres) 
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Table 18 shows the values of the PPA price, the LCOE and the net annual energy output for the four 
technologies used in the simulation exercise. 
Table 18 PPA price, the LCOE and the net annual energy output of the four solar technologies 
 c-Si PV Cd-Te PV Parabolic 
Troughs 
Solar  
Tower 
PPA Price  USD  
(cents /kWh) 
19.57 15.75 22.64 21.56 
LCOE USD 
(cents /kWh) 
17.16 13.87 19.59  18.64 
Net Annual 
Energy kWh 
177, 817, 335 190,947,106 299,517,633  263,789,110 
 
Following these preliminary results, a series of subsequent simulations were conducted to assess if these 
results can be optimized and if the LCOE and PPA can still go down further to reduce the gap between the cost 
of conventional power and solar power. The assumption is that the modification of some of the data 
parameters used in the simulation would lead to an impact to the LCOE and PPA.    
To identify which of these parameters have the biggest impact on the LCOE, a sensitivity analysis is conducted 
whereby the direct and indirect costs associated with each technology are revisited, the financing parameters 
are modified and the technical factors in the technology that improve the overall generation output 
capabilities are enhanced. The following section covers the results of the sensitivity analysis. 
6.3 Sensitivity analysis 
6.3.1 Sensitivity analysis for the 100 MW c-Si PV plant 
In SAM, when doing a sensitivity analysis, the setup options allows the user to choose a single output metric 
and add variables from the list of sensitivity variables, while assigning ranges to each sensitivity variable. SAM 
assigns a default range of 10% to all sensitivity variables, unless an alternative custom range is inserted by 
the user. For a range value of 10%, SAM would calculate the range of values of an input variable between 
10% below and 10% above the variable's value on the input page (National Renewable Energy Laboratory, 
2012). For the sake of the simulations study the sensitivity range was kept at 10% and the variables for the 
sensitivity analysis are chosen on the assumption that these variables have an impact on the LCOE. 
Six input variables, illustrated in Figure 30, were chosen to assess their impact on the LCOE of a 100 MW c-Si 
plant. These data inputs are: Sun tracking, IRR, module cost, loan rate, analysis period.   The results show that 
the highest impact on the LCOE is the sun tracking feature. A 10% increase in sun tracking ability caused the 
LCOE to go down by approximately 10% to USD 15.57 (as depicted by the blue bar in Figure 30).  A 10% increase 
130 
 
or decrease in the IRR rate and the module cost had roughly the same impact on the LCOE, which goes down 
to approximately USD cents 16/kWh following a 10% decrease and reaches up to approximately USD cents 
18/kWh following a 10% increase. The loan rate and the analysis period had a lesser impact.    
The IRR rate and the module cost had roughly the same impact on the LCOE. The loan rate and the analysis 
period had a lesser impact.    
 
Figure 30 Sensitivity analysis for the 100 MW c-Si PV plant, using sun tracking, IRR, module cost, loan rate, analysis period 
 
To develop this further and to drive LCOE and the PPA price lower, the simulation model is repeated taking 
into consideration the two most impactful variables. In this case, the sun tracking feature and the module cost. 
The price of c-Si at the time of this simulation was USD 1.44/W (Mints, 2012). In the output results displayed 
in Table 18 in which the PPA price for c-Si yielded USD 19.57, the module price was set at USD 2/W. To reflect 
2012 module pricing, the simulation is repeated with a module price of USD 1.44/W in addition to introducing 
a two axis sun tracking orientation as oppose to a fixed orientation. The outcome results are displayed in Table 
19. 
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Table 19 SAM output results for a 100 MW c-Si plant before and after the sensitivity analysis 
Metric c-Si PV  
(before optimizing ) 
c-Si PV  
(after optimizing) 
PPA Price  USD      
(cents /kWh) 
19.57 14.87 
LCOE USD 
(cents /kWh) 
17.16 13.04 
Net Annual 
Energy kWh 
177, 817, 335 237, 027, 882 
 
Table 19 shows that by building the system to incorporate a two axis tracking system and acquiring modules 
at USD 1.44/W, the PPA price decreased to USD cents 14.87/kWh. Additionally the net annual energy 
increased from 177,817,335 to 234, 027, 882 kWh.  
6.3.2 Sensitivity analysis for the 100 MW Cd-Te PV plant 
Given that the input variables used in the Cd-Te PV sensitivity analysis are the same variables used for the c-Si 
PV plant, the sensitivity analysis chart is not presented here. Cd-Te PV also being a PV technology, the two 
most impactful variables witnessed for the c-Si PV technology are repeated to this simulation. A similar 
exercise of introducing a two axis tracking system was conducted for the Cd-Te PV, in addition to reducing the 
module cost to USD 1.11/W to coincide with the price reduction the solar industry is witnessing. Thin film 
modules are typically 20% lower than c-Si prices (Mints, 2012). Running these changes in the simulation model 
increased the net annual energy to 242,575,285 kWh and reduced the PPA price to USD cents 10.93 /kWh. 
The output results are presented in Table 20. 
Table 20 SAM output results for a 100 MW Cd-Te PV with a reduction in module pricing and a two axis tracking orientation 
Metric Cd-Te PV  
(before  optimizing) 
Cd-Te PV  
(after optimizing) 
PPA Price  USD      
(cents /kWh) 
15.75 10.93 
LCOE USD 
(cents /kWh) 
13.87 9.45 
Net Annual 
Energy kWh 
190,947,106 242, 575, 285 
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6.3.3 Sensitivity analysis for the 100 MW parabolic trough CSP plant 
 
Figure 31 below, shows a similar sensitivity analysis conducted for the 100 MW parabolic trough CSP plant.  
Figure 31 Sensitivity analysis for the 100 MW parabolic trough CSP plant 
 
The highest impact on the LCOE was driven by the turbine efficiency and the mirror cleanliness, making 
improvements in the LCOE of around 2%; however modifications in these variables are constrained.  Turbine 
efficiency is restricted by turbine technologies available in the market and mirror cleanliness is already at 95%. 
The DNI increase did not impact the LCOE significantly. With a 10% decrease in DNI the LCOE increased to 
approximately USD cents 20.4/kWh from USD cents 19.6/kWh and with a 10% increase in DNI the LCOE 
decreased to USD cents 19.2/kWh. The ambient temperature also had an insignificant impact. On the other 
hand, financing parameters continue to have a significant impact on the LCOE.  
As a result the LCOE and PPA price continue to be the same values due to inability of modifying the two most 
impactful variables: turbine efficiency and mirror cleanliness. This leads one to believe that any improvement 
in the LCOE or PPA would have to be as a result of changes to the financial parameters and not the technical 
parameters. Table 21 is the sensitivity analysis summary of the 100 MW parabolic trough CSP plant. 
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Table 21 SAM output results for a 100 MW parabolic trough CSP plant before and after the sensitivity analysis 
Metric Parabolic trough CSP plant 
(before  optimizing) 
Parabolic trough CSP plant  
(after optimizing) 
PPA Price  USD      
(cents /kWh) 
22.64 22.64 
LCOE USD 
(cents /kWh) 
19.59 19.59 
Net Annual 
Energy kWh 
299,517,633 299,517,633 
 
6.3.4 Sensitivity analysis for the 100 MW Solar Tower CSP plant 
A similar sensitivity analysis is performed on the 100 MW solar tower CSP plant. Figure 32 is a summary of the 
findings. 
Figure 32 Sensitivity analysis for the 100 MW solar tower CSP plant 
 
The strongest impact on the LCOE was related to the heliostats; the heliostat width, height, distance from the 
tower height and mirror reflectance (for more details on this technology refer to Section 2.6.1). The most 
impactful of these four is the minimum heliostat distance to tower height ratio. If the heliostat distance to 
tower height ratio in increased, the LCOE is significantly increased. None of the variables helped the LCOE to 
reduce significantly. In most cases the LCOE either increased or remained constant with the manipulation of 
any technical or operational variables. The variables that slightly reduced the LCOE are either related to the 
cost of the system (heliostat field cost) or the financial parameter (IRR). For the scope of this study, no further 
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technology cost reductions in this technology will be modified and hence the PPA price of USD cents 
21.56/kWh identified prior to the sensitivity analysis will remain the same. Table 22 is the sensitivity analysis 
summary of the 100 MW solar tower CSP plant. 
Table 22 SAM output results for a 100 MW solar tower CSP plant before and after the sensitivity analysis 
Metric Solar Tower  
(before optimizing) 
Solar Tower  
(after optimizing ) 
PPA Price  USD      
(cents /kWh) 
21.56 21.56 
LCOE USD 
(cents /kWh) 
18.64 18.64 
Net Annual 
Energy kWh 
263,789,633 263,789,633 
 
In conclusion, with introducing a sun tracking feature to both PV applications and lowering module prices, the 
Cd-Te thin film plant yielded the lowest LCOE and PPA price. Optimizing PPA prices for solar thermal 
applications based on the results of the sensitivity analysis did not achieve any significant improvements due 
to the nature of the variables identified to have had the biggest impact on the LCOE and PPA. Table 23 below 
is a summary of the optimized PPA prices for the four technologies.  
Table 23 Summary of optimized PPA prices and net annual energy 
Metric c-Si PV Cd-Te PV Parabolic 
Troughs 
Solar Tower 
Optimized PPA 
Price  USD  
(cents /kWh) 
12.64 10.93 22.64  21.56 
Net Annual 
Energy kWh 
234, 027, 882 242,575,285 299,517,633  263,789,110 
 
6.3.5 Sensitivity analysis on the financial parameters of Cd-Te PV technology  
The financial parameters up until this point have not undergone a sensitivity analysis. The following section 
measures the extent to which modifying the IRR, the most impactful financial parameter as per the findings in 
Chapter 2 Section 2.5.2.1 impact the LCOE and PPA values. Personal communication conducted with GDF Suez 
(an international IPP) and Emirates National Bank of Dubai (a leading UAE Bank) indicated that a solar project 
in Dubai would most probably achieve financing in the range of 75% and require an IRR of 16% to 18%. 
To assess the impact of IRR on the LCOE and the PPA price, the IRR range of values used are between 14% and 
18% and the debt to equity ratio is left for SAM to configure. The loan period is locked at 15 years.  Changes 
to the IRR values raised the PPA price from the previous value of USD cents 10.93/kWh (where SAM’s preset 
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IRR was at 10% and the debt rate at 50%) to a range between USD cents 13.60/kWh and 14.84/kWh as shown 
in Table 24. 
Table 24 Sensitivity analysis on the impact of IRR rates on the LCOE and PPA price 
IRR  
Range % 
Debt % LCOE USD 
cents/kWh 
PPA price USD 
cents/kWh 
18 74.89 12.11 14.84 
17 74.51 11.68 14.36 
16 71.91 11.48 14.38 
15 71.82 11.36 13.71 
14 69.18 11.36 13.60 
 
To remain within the range of IRR and debt to equity (D/E) ratio recommended by GDF Suez and Emirates 
National Bank of Dubai and in the interest of choosing the optimum set up where the PPA is kept at the lowest 
possible value while still making the project financially attractive for investors, the configuration used for this 
study is the one highlighted in green in Table 24.  
Table 25 is a conclusion of findings of the sensitivity analysis conducted on the financial parameters 
Table 25 SAM output results of Cd-Te PV before and after conducting a sensitivity analysis on the IRR and debt to equity ratio 
Metric Cd-Te PV with 10% IRR  & 
50% D/E ratio 
Cd-Te PV with 17% IRR &  
75% D/E ratio 
PPA Price  USD      
(cents /kWh) 
10.93 14.36 
LCOE USD 
(cents /kWh) 
9.45 11.68 
Net Annual 
Energy kWh 
237, 027, 882 237, 027, 882 
 
6.4 Summary of results 
To summarize, the most suitable resource modelling software for this study is SAM. Out of the four solar 
technologies tested in SAM, Cd-Te PV technology was selected for the 100 MW plant because of its lowest 
LCOE. The sensitivity analysis in SAM aided in optimizing the LCOE and PPA price further by configuring the 
two most impactful variables; the sun tracking feature and the module cost. The net annual energy output 
resulted in 237,027,882 kWh. With an IRR of 17%, a debt ratio of 74.5%, the resulting PPA price landed at USD 
cents 14.36/kWh, which provided a suitable set up for both the investors and the energy off taker. Looking 
back at the electricity tariffs of Dubai, hotels consuming above 6001 kWh on a monthly basis pay a tariff AED 
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0.44/kWh. Therefore, with a PPA price of USD cents 14.36/kWh (AED 0.53/kWh) consumers of this solar plant 
are required to pay an additional USD cents 2.5 /kWh (AED 0.09/kWh). 
It is worth mentioning that this result reflects the status quo at the time of running the simulations in 2013. 
With the fast advances in the solar technology, these results might be impacted. 
This PPA price and solar energy premium is used as the basis of the discussion and the interviews conducted 
with the hotel sector and the net annual energy is used to help calculate the number of hotels suggested to 
off-take this energy depending on how much solar each hotel would be willing to acquire. More on this is 
covered in Chapter 7.   
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7 Chapter Seven: Hotel’s willingness to acquire solar energy 
7.1  Introduction 
This Chapter is intended to present the qualitative analysis and findings regarding the incentives that could 
encourage the potential participation of the hotel sector in paying for the extra premium for acquiring solar 
energy. The analysis is also intended to show the length of commitment of the hotel sector to the greening of 
Dubai’s tourism.  The objective of this section is to provide answers to the third research question of the thesis 
which is: 
“What could be the possible incentives that would encourage the private sector as a consumer of energy to 
pay a premium to buy electricity generated from RE? “ 
As a result of gaining knowledge in the advancement of the research, this research question went through 
some refinement that made it more specific (as mentioned in the methodology Section 4.4).  
At this stage of the research, as discussed in Chapter 6, solar energy was identified to be the most suitable 
type of RE in the Dubai setup. Also as could be inferred from the Dubai case study (Chapter 3), the hotel 
industry could be one of the potential commercial sectors in Dubai to pay the premium for solar energy.  This 
is due to the tourism sector being one of the fastest growing sectors in Dubai and thus one of the biggest 
contributors to Dubai’s GDP.  The tourism sector has also started incorporating sustainability in its long term 
strategy globally.  
The question is now reformulated to a more specific one: 
“What could be the possible incentives that would encourage the hotels in Dubai as consumer of energy to 
pay a premium to buy electricity generated from solar energy?” 
Here, the qualitative data collection was done through interviews with selected hotels in Dubai following the 
steps of the research third stage of the methodology as highlighted in Figure 33 below. 
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Figure 33 Stage 3 of the methodology process 
 
In order to address the research question, this Chapter will first present possible incentives, suggested by the 
thesis author, that DTCM could offer to the hotels in return for paying for the solar premium. Second, the 
Chapter calculates the number of hotels suggested to offtake from the 242,575,285 kWh (see Chapter 6) 
generated annually off the 100 MW Cd-Te PV plant. The result of this calculation and the incentives are then 
communicated to different hotel operators as part of the interviews conducted. The interview aim is to 
capture hotel’s views and feedback on these incentives as well as to assess their willingness to pay for solar 
energy in return for the incentives. This feedback is then communicated to DTCM to attain their opinion on 
the proposed incentives and the responses from the hotels. This Chapter ends with incorporating all the 
responses to further refine the proposed incentives or add into them. 
7.2 Incentives that could be offered by DTCM to encourage hotels to pay for solar 
premium 
In light of the findings in Chapter 3 around DTCM supporting Dubai’s direction towards a green economy, this 
section covers three suggested (by the thesis author) incentive mechanisms that DTCM may introduce as a 
way to incentivize hotels.   
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The three proposed incentives are discussed in the sections below. 
7.2.1 Design of incentive #1: Green Certification Programme 
This incentive is based on expanding the existing DTCM Green Tourism Award (see Section 3.5) into a Green 
Certification Programme where hotels paying for solar premium are offered free membership into the 
programme. There are many lessons learned from already established and operating global green certification 
programmes that DTCM can benchmark against to ensure delivering the right commercial incentives that 
could make the proposed DTCM Green Certification Programme attractive to hotels. A report developed by 
Synergy (2000) on behalf of the WWF-UK, presents a comprehensive analysis on the Green Globe 21 
programme (the certification programme with the largest international reach) and other tourism certification 
programmes. The report postulates that certification programmes have played a significant role in promoting 
sustainability in the tourism sector due to their nature in encouraging their participants to follow through with 
an action plan for improvement. For example Green Globe members are continuously educated on latest 
industry technology breakthroughs that reduce energy consumption and promote sustainability and hence 
reduce overall operating costs. Members are also eligible for training programmes that teach the importance 
and benefits of sustainability in businesses through the Green Globe Academy. 
 In terms of public relations (PR) and marketing benefits, participating hotels are also listed on all Green Globe 
websites, which also functions as a booking engine for these hotels, and promoted on trade shows and 
international news tapping into an approximate 1 billion consumers and thousands of travel professionals and 
tour operators (Green Globe, 2012).  
The proposed DTCM Green Certification Programme could mirror similar benefits to those offered in global 
green certification programmes such as training, education and public relations. Hotels paying for solar 
premium could be enrolled into the certification programme and have access to these host of benefits.  
DTCM is not only a government body but it is also the regulatory body that regulates and licenses the hotel 
industry in Dubai, hence, with its status there may be a strong credible backing to the certification programme. 
Additionally, DTCM’s Green Tourism Award already involves assessors from Dubai Municipality and DEWA to 
conduct site visits that examine compliance to stated environmental standards and commitment to 
sustainable operations and efficiency targets. Having these authorities also play a role in the Green 
Certification Programme would further add to its credibility.  
7.2.2 Design of incentive #2: Marketing and Advertising Support 
The value proposition presented in this section is based on DTCM developing a marketing plan for the hotels 
paying for solar premium that would include coverage of these hotels in all of DTCM’s promotion material 
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internationally. World renowned trade exhibitions such as World Travel Market Exhibition and ITB Berlin are 
exhibitions that hotels strongly compete to be a part of. DTCM, with its large annual presence in these 
exhibitions, can use this platform to market those hotels. 
 
DTCM’s website is the official tourism portal of the city of Dubai and also highlights DTCM’s role, duties, 
strategy, governance, permits and the industry segments it serves. The website presents a host of information 
on Dubai, from attractions to visit and things to do to places to dine and experience the culture. On the 
website, a section called “Projects & Initiatives” talks briefly about the Green Tourism Award and its objectives. 
This page can potentially be one of the initial platforms where the hotels can be advertised and a brief 
introduction is given on each hotel’s contribution to promoting solar energy in Dubai. Additionally, the website 
provides a hotel booking engine where tourists can search, compare, read reviews and book hotels (DTCM, 
2015). This booking engine could be an additional benefit to help promote booking at these hotels.   
 
Figure 34 Snap shot of the front page of the DTCM website 
 
The point of shedding light on this website (shown in Figure 34) is to show that there are existing platforms 
that DTCM can leverage, in cost-effective ways, that don’t require developing marketing tools from the start.  
Additional areas of marketing can be spurred on the back of the dollars spent by DTCM’s overseas promotion. 
Some of its activities include participation in global exhibitions, product shows, marketing visits and VIP 
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executive missions that focus on boosting the number of tourists to Dubai. DTCM takes part in over 30 
exhibitions and conferences around the globe annually, these events touch thousands of travel trade and 
tourism professionals, as well as address press conferences (Al Mutawa, 2012). DTCM has a network of 18 
offices globally to strengthen its ties with the travel and tourism industry and support its drive towards building 
the Dubai brand internationally, both in established and emerging tourism source markets (DTCM, 2012). In 
2012, DTCM participated in 25 key tourism exhibitions in addition to hosting tourism workshops in 10 
countries. 
DTCM can promote the hotels throughout many of these events. It’s a win-win relationship where hotels could 
get the opportunity to receive PR across the globe on their environmental initiatives and showcase their 
support for Dubai’s strive to build a green economy. Simultaneously DTCM would have the opportunity to 
position itself as a leader in supporting green tourism.  
This incentive does not require a radical increase in DTCM’s budget but instead leverages exiting budgets with 
the slightest need for modification, using existing promotion channels.  
7.2.3 Design of incentive #3: Green Star Classification 
An additional incentive that DTCM can offer to the hotels is through leveraging its new classification scheme. 
In May 2012, DTCM announced the soft launch of its new hotel classification checklist and classification 
scheme to improve the quality standards of its hospitality establishments. The scheme promotes uniqueness 
and recognize properties with exceptional standards adding a platinum and gold ranking to the existing 
classification scheme (Al Mutawa, 2012).  
One way of using this new classification scheme to incentivize hotels is to offer them a “green” star to exhibit 
their level of environmental consciousness. This would not require much additional investment from DTCM’s 
side, as it is already mandated with licensing the hotel classification. Hotels can use this as an additional PR 
opportunity for their marketing communications.     
Table 26 below presents a summary of the proposed three incentive mechanisms that DTCM may introduce 
as a way to incentivize hotels in Dubai to pay for solar energy. 
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Table 26 Summary of the three incentives that could be offered by DTCM as incentives for the hotels to pay for solar premium 
 Incentive #1: 
Green Certification  
Programme 
Incentive #2: 
Marketing and 
Advertising support 
Incentive #3: 
Green Star 
Classification 
Description • Enhance Green 
Tourism Award to 
become a Green 
Certification 
programme 
• Benchmark with 
global programs 
such as Green Globe  
• Credible backing by 
DTCM 
• Leverage DTCM’s 
official website and 
online booking 
engine 
• Promote hotels 
through annual 
global exhibitions+ 
press conferences  
• Marketing collaterals 
• New hotel 
classification scheme: 
Introduce “green” 
star rating 
Benefit to Hotels • Energy audit support 
• Sustainability 
training programmes 
for hoteliers  
• PR coverage  
• Global exposure 
• Global and local 
promotion 
• Additional booking 
venue 
• Position hotels as 
environmentally 
conscious 
• PR coverage  
 
7.3 The number of hotels suggested to offtake the energy generated from the 
100 MW solar plant  
For the purpose of this work only 5-star hotels or hotel chains that house a combination of 5 and 4-star hotels 
are targeted.  The reason for this choice is that one could assume that such hotels exhibit financial strength 
and environmental consciousness to be willing to pay the premium (as learned from the review on WTP to pay 
from RE in Section 2.9.5 and sustainability in tourism in Section 3.5).   According to a study conducted by a 
UAE-based facility consultant, there are 67 5-star hotels in Dubai that spend USD 134 million annually on utility 
costs (Eagle, 2011). Each five star hotel roughly spends USD 2 million (AED 7 million) on electricity consumption 
and generates 3000 tons of CO2 per annum (Bundhun, 2009). As mentioned in Section 0, the current DEWA 
electricity tariff for consumers who exceed a monthly consumption of 6001 kWh and above is an average of 
AED 0.44/kWh (USD cents 12/KWh), hence, an electricity bill of AED 7 million per 5-star hotel translates into 
an average annual consumption of 15,909 MWh.  
 
In Chapter 6, the net annual energy produced by the optimized Cd-Te 100 MW PV plant rounds up to 242,575 
MWh.  For the purpose of the interviews with the hotels, each hotel is suggested to allocate 30% of its 
electricity to come from solar. This percentage is not fixed and not a requirement but rather a probe to 
stimulate the discussion. It also facilitates the calculation of what the annual monetary value of the solar 
premium would be depending on the total volume of electricity each hotel consumes.  With that approach, 
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each hotel would acquire a total of 4,772 MWh of solar energy per year and so 50 hotels would be suggested 
to offtake the energy generated from the plant (242,575 MWh/4,772 MWh).   
 
As concluded in Chapter 6, AED 0.09/kWh is the difference in electricity tariff between the conventional energy 
in Dubai and the Cd-Te 100 MW PV plant. This means each hotel will have to pay a premium of approximately 
AED 429,480 (USD 116,770) per annum which accounts to an addition of 6% to their estimated annual 
electricity bill. Table 27 below shows a summary of the calculations. 
Table 27 Calculation to identify premium to be paid by hotels per year 
Annual net electricity of 100 MW Cd-Te Plant 242,575 MWh 
Average of annual electricity consumption of a 5-star hotel 15,909 MWh 
30% of average annual electricity consumption of a 5-star hotel 4,772 MWh 
Number of hotels suggested to offtake electricity  50 hotels (242,575/4772) 
Premium for every solar kWh  AED 0.09 
Total solar premium to be paid per hotel AED 429,480 (USD 116,770) 
(AED 0.09 x 4,772 MWh)  
 
Interviewing a total of 50 hotels in Dubai was difficult to achieve within the time frame of this research. 
Therefore 20 hotels in total were approached, out of which only 15 agreed to be interviewed. It is also 
noteworthy to mention that these 15 hotels represent a total of 37 hotels because many of the interviewed 
hotels are part of hotel chains.   Out of the 15 hotels, 13 are 5-star hotels and two are 4-star hotels that are 
part of 5-star hotel chains.  Therefore, the 37 hotels represent 74% (37/50) of the hotels required to offtake 
the solar power generated. This deemed to be sufficient for the purpose and scope of this stage of the 
research. 
As mentioned in the methodology (Chapter 4), the targeted interviewees were Chiefs and Directors of 
Engineering and General Managers of various leading hotels in Dubai.  Semi-structured in depth face-to-face 
interviews were conducted.  The aim of the interviews was to introduce the concept of Dubai introducing solar 
into its energy mix as well as to attain a closer understanding of the hotel industry, energy consumption 
behaviour, motives to become green, and most importantly the hotels willingness to pay for solar energy. 
The interviews were conducted between January and November 2013, where almost all hotels agreed to give 
interviews only if their identities remained confidential. Therefore, the hotel names and the identity of the 
interviewees will not be mentioned.  In the rest of the thesis, the hotels will be referred to as (H1, H2, H3…. to 
H15).   Table 28 below summarizes the scope of work of this section. 
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Table 28 Date and position of interviewee in the hotel managment 
Hotel Number of hotels 
represented 
Interviewee position Date of interview 
H1 6 Area Manager Dubai 16th  Feb 2013 
H2 6 General Manager 24th Jan 2013 
H3 2 Director of Engineering 10th  June 2013 
H4 5 General Manager & Director of 
Engineering 
3rd  June 2013 
H5 1 Director of Engineering 5th June 2013 
H6 2 General Manager 2nd June 2013 
H7 1 Director of Engineering 4th July 2013 
H8 2 Marketing Manager 18th Nov 2013 
H9 1 Maintenance Manager 3rd June 2013 
H10 2 Director of Engineering 29th May 2013 
H11 2 Regional Director of Engineering 4th June 2013 
H12 2 Marketing Manager 12th Nov 2013 
H13 1 Director of Engineering 3rd June 2013 
H14 3 Director of Engineering 30th May 2013 
H15 1 Director of Engineering 30th May 2013 
Total of 
hotels 
represented 
37   
 
7.4 Hotel interview design  
The interview questions covered the following five main concepts. For a breakdown of the interview questions 
see Appendix 11.3: 
Concept #1: Hotels energy consumption and green initiatives: where the interviewees were asked about their 
hotel energy consumption and whether the hotel has embarked on any energy efficiency initiatives. The main 
objective was to understand their energy consumption behaviour and how these initiatives are propagated to 
the customers and whether the customers act upon them. 
Concept #2: DTCM involvement in raising sustainability awareness: the interviewees were asked about their 
opinion on the role of DTCM and its existing Green Tourism Award and whether it could support sustainability 
in the hotel sector.  
Concept #3: Introduction of solar into Dubai’s energy mix: here the interview introduces the concept of 
bringing solar in the Dubai energy mix with the objective to capture the hotels opinion in acquiring solar 
energy. 
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Concept #4: Willingness to pay for the premium for solar energy without incentives: this part of the interview 
assesses the willingness to pay a premium of AED 0.09/kWh for solar energy without any incentives from 
DTCM and whether hotels are willing to pay a solar premium on 30% of their electricity bill. 
Concept #5: DTCM proposed incentives: interviewees are asked to give their opinion on each of the proposed 
incentives (Green Certification Programme, Marketing and Advertising Support and Green Star Classification) 
to assess which of these incentives would be most attractive.   
7.5 Hotel interview data collection and analysis 
This section examines the empirical evidence gathered from the 15 hotel interviews carried out as part of 
Stage 3 of the research methodology, following the data collection and analysis techniques defined in the 
Methodology (Chapter 4). The section then discusses the implications of the main findings when put in context 
of the original research objective. 
The interviews data were analyzed following the Thematic Analysis process by first preparing the data for 
analysis through transcribing the interview into text, then reading the text to form an initial impression and 
then noting items of interest and relevance to the research (codes). Following this the codes relating to similar 
topics are organized and sorted into categories or emerging themes. This is discussed in the following sections. 
For an example of codes and themes retrieved from the interview transcripts see Appendix 11.5. 
7.5.1 Data analysis of concept #1: The hotels energy consumption and green initiatives  
The interviews contained questions relating to the hotel’s energy consumption and energy efficiency 
initiatives. The answers covered three sub concepts namely, a) consumption data and electricity tariffs, b) 
existing environmental targets and green initiatives and c) hotel customers’ environmental awareness. The 
detailed analysis of the data is presented below. 
a) Consumption data and electricity tariffs 
 
The initial findings from the analysis of the conducted interviews on the hotels’ consumption and price of 
energy, reveals that majority of the utility bills varied from 3% to 7% and can reach up to 13% (H1) of total 
operating costs of the hotels. This is primarily driven by air conditioning costs that must beat high summer 
temperatures exceeding 45°C. These variations in consumption also depended primarily on the district cooling 
or chilled water, level of efficiency measures implemented in the hotel and size of landscaping that requires 
maintaining.  
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In terms of electricity tariffs, the hotels confirmed they are paying an average of AED 0.44/kWh for their 
electricity bills. Sometimes, hotels are paying AED 0.48/kWh due to the additional fuel surcharge fee. Fuel 
surcharge will vary based on the rate of increase or decrease of the actual fuel cost supplied to DEWA’s 
generation plants. 
As for the amount of electricity consumed per hotel, this number varied depending on the size and operations 
of the hotels. H6 for example, licensed as a four star hotel consumes 9,000 MWh per year whereas H3, a five 
star hotel with a similar number of rooms as H6, consumes around 16,000 MWh a year. On the other hand, 
H14 a larger hotel in terms of number of rooms and land area, and also a 5-star hotel, consumes 28,000 MWh. 
H11, a 4-star hotel has a high consumption of 38,000 MWh being the largest property interviewed with more 
than 1000 rooms.  
In conclusion, there is a variance in the amount of electricity consumed from one hotel to another. 5-star 
hotels may consume less than 4-star hotels and 5-star hotels don’t all consume similar amounts. It is mainly a 
function of the size of the property and its relative number of rooms as well as its design. For example if a 
hotel sits on a large plot of land with extravagant landscaping and water features such as water fountains and 
several swimming pools that require a lot of power to operate then accordingly the electricity consumption 
will be a lot higher.    
Most importantly, the data suggest that it is reasonable to infer that the electricity consumption of 15,909 
MWh used in the calculations in Section 7.3  as the average electricity consumption of 5-star hotels does fall 
within the numbers identified in the interviews (ranging between 14,000-16,000 MWh), with only two 
exceptions that consume up to 38,000 MWh due to their big size.   
As a result of the energy consumption and electricity tariffs data analysis, the following theme emerged from 
the data: 
 High energy and water consumption 
 Utility cost dependent on size and facilities of the hotel 
 
b)  Existing environmental targets and green initiatives 
 
The analysis of responses around the existing environmental and energy saving measures that are applied by 
the interviewed hotels revealed that nearly all the interviewed hotels had green initiatives as part of their 
overall strategy. These initiatives ranged from replacement of lighting to LED or energy saving bulbs to bigger 
investments that required a longer payback period and a larger upfront investment such as optimization of 
chillers and optimization of the Building Management System (BMS). BMS systems control air conditioner 
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room temperatures, reduce hot water temperature and configure schedule of equipment as of when the room 
is not in use. Other initiatives include introduction of water savers in rooms, solar water heaters, motion 
sensors and timers, electric room key cards and dimmers for public areas. All of these initiatives are primarily 
driven by the objective of reducing the electricity bill. 
Discussions around green programmes also touched upon the overall strategy of hotels towards being green 
and specifically on consuming partial power from RE resources. Some hotel chains such as H1 have a dedicated 
sustainability website in addition to internal control, driven from headquarters, which monitors monthly 
energy consumption to reduce carbon footprint of the hotel group and reduce energy consumption by 30% 
by 2020. Additionally, a sustainability advisor appointed by H1 annually visits the hotels, advises on where 
improvements can be applied and consequently submits a report to H1’s head office. This is part of a larger 
programme called the Green Hotel Award where an energy audit is conducted every year to award hotels 
within H1 hotel group that have achieved the biggest improvements in sustainability measures. The award has 
three tiers; Gold, Silver and Bronze, and stipulates clear guidelines for winning.   
Energy reduction measures to achieve prefixed targets were the common practice among the hotels ranging 
from 5% (H8), 15% (H5) up to 20% (H3) and 25% (H14) starting from 2012 onwards. 
Benchmarking hotel operations locally and globally to monitor improvements is starting to be a recent trend 
as seen in H2. H3 is ISO 14001 certified for environmental management and is following a 5 year sustainability 
programme to reduce energy and carbon by 20%. The hotel is also a pioneer in the region to purchase 
renewable energy credits in Europe to offset their carbon footprint. Some of the hotels, being branches of 
global chains follow more advanced global initiatives such as calculating their carbon foot prints such as H2, 
H4 and H8. A couple of hotels did affiliate themselves with energy audit organizations, for example H14 hired 
Eco-Tracker, an online utility monitoring system to help organizations manage and reduce energy usage, to 
gather energy consumption data of hotels in the UAE and compare that to H14’s. A baseline is set to achieve 
25% below 2006 level. Similarly H15 has a corporate initiative in alliance with EarthCheck where H15 is 
benchmarked against all of the other buildings around the globe that fall under the same group. Energy 
consumption performance is measured as well as water usage and recycling, “Our hotel is EarthCheck silver 
certified” stated Director Engineering of H15.  
Some hotel chains are already targeting to be leaders in the concept of hoteliers embracing the environment. 
For example in 2008, H1 launched a hotel line that would pursue LEED certification in all of its properties and 
are positioned as the company’s “green lab”. The hotel line has been created with an overriding “green” theme 
to cater to environmentally conscious clients and save 10% to 20% more energy than traditional hotels. A hotel 
from this line is in the planning for the UAE and another is scheduled to open in Oman in 2016.  
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On the other hand, a few hotels deliberately refrain from enforcing some energy efficiency measures because 
they contradict with the notion of luxurious standards. For example some customers do not like water flow 
restrictors and want to have high pressure water, luxurious hotels are obliged to offer this to their customers 
so as not to jeopardize the quality of the guest’s visit (H10). Similarly, electronic key cards for the rooms (cards 
that switch off lights and AC when the guest leaves the room) to some customers may seem as another form 
of restriction, moreover it is not mandatory for hotels in Dubai (H13).   
Nonetheless, energy efficiency measures are driven primarily by reducing costs and improving the bottom line 
more than it is a reason to show environmental concern, especially that there are no stringent regulations in 
the UAE to enforce hotels to commit to certain energy consumption levels.  
As a conclusion to the analysis of the existing environmental and green initiatives adopted by the interviewed 
hotels, below are the themes inferred from analyzing the data: 
 Energy consumption reduction targets and green initiatives already exist 
 Energy efficient measures are driven by the need to reduce energy consumption and promote an 
environmentally conscious hotel image 
 Some hotels are already members of green programs  
 
c) Hotel customers’ environmental awareness 
 
The aim here is to assess the environmental awareness of the hotel customers and whether the   green image 
of a hotel plays any role in influencing their guests’ choice. In terms of whether green initiatives have been 
marketed to guests, the interviewees’ responses varied from not marketing these initiatives to full marketing 
coverage on official websites and in-room promotional material. Some hotels found their customers had a 
keen interest on the hotels green initiatives and corporate social responsibility (H2, H3 and H8).  Tour 
operators also require this data and usually send in a survey to gather update on the hotel’s most recent 
activities and contributions (H10).  
For some hotels such as H2, H3, H8, H9, H13, Europe is the number one source for hotel customers.  European 
customers appreciate environmental initiatives. Some customers even ask if hotels are compliant to 
environmental standards. Generally, customers in the GCC region are not too specific on environmental 
conscious initiatives however this is improving (H14). For example, H1 customers come mainly from the GCC, 
particularity Saudis and Qataris, and they expect hotels to cover costs of making their buildings more 
environmentally friendly. Hotel chains that also operate hotels in Europe, have found that hotel guests in the 
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UAE are less incentivized to participate in green programmes. Although there are some successful green 
programmes, none are as successful as their counterpart hotels in Europe (H1).  
Up till now, consumers are not primarily driven by sustainability for their choice of holidays, the impact of 
green programs have not yet fully succeeded in making this a key reason to make these hotels a choice of 
destination (H1). Customers still prioritize price, health and safety over sustainability (H3).  
The analysis of the data on the customer’s environmental awareness could be summarized in terms of the 
following themes: 
 
 Customers prioritize price, health and safety over sustainability 
 Success of green certification programmes depends on consumer demand for sustainable tourism 
 Customer participation in green programmes varies by customer origin 
7.5.2 Data analysis of concept #2: DTCM involvement in raising sustainability awareness  
In this section the data analysis regarding the opinion of the interviewees on the role of DTCM in raising 
sustainability awareness in the hotel sector is described.   
The overall relationship between DTCM and hotels in general may be described as positive and solid, majority 
of hotels work closely with DTCM and are supportive of their initiatives given that DTCM is the regulator of 
the industry. Some hotels have a stronger relationship than others, for example H10 describes the relationship 
as limited to “advice on quality” and “meeting standards” but is encouraging to see them take on a more active 
role (H9).   
There is a general appreciation and support for DTCM’s greening efforts and the Green Tourism Award, for 
example, H2 although in the process of being accredited by Green Globe is still supportive of DTCM’s green 
initiatives because of the relationship between them. The Green Tourism Award is regarded as a good start 
and a positive initiative to change mindset (H3, H11). H14 suggests that the Green Tourism Award shouldn’t 
be voluntary and should be annual instead of bi-annual.  
Similarly, H4, H5, H8 and H11  although not participants of any green programmes,  think that DTCM can offer 
a lot in building awareness and helping hotels to create the culture of saving energy and water amongst guests. 
Some hotels suggested having energy efficiency measures regulated, which will make it easier to build 
consistency across the sector. For example, establishing a sustainability review board that rates hotels and 
publishes annual reports (H12), or enforced audit programmes (H14), or publishing guidelines to build 
awareness (H15). 
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DTCM is described by H7 as a key force in promoting the greening of this sector and has good knowledge of 
energy auditing.  It is a very active government body and can guide improvements. Being the only regulator 
and licensor of hotels DTCM has the authority to drive greening of hotels. Promoting sustainability in this 
sector requires a “top down” approach to change mindset (H8).   
The analysis of the interview findings are highlighted by the following themes: 
 Appreciation of DTCM efforts for greening hotel sector 
 DTCM is key in promoting the greening of this sector 
7.5.3 Data analysis of concept #3: Introduction of solar into Dubai’s energy mix  
When the interviewees were presented with the concept of introducing solar in the energy mix of Dubai, there 
was a collective positive opinion and interest.  Most hotels are cognizant of the growth of RE and solar in 
particular as an energy source in the hotel sector. It was perceived as a way that might bring cost savings in 
certain applications. A few hotels have already started incorporating solar energy, for example external 
lighting powered by solar energy (H9, H15). Aware of the abundance of this energy source in this part of the 
world, efforts should be put into making use of it (H7). H2 and H12 are optimistic of Dubai’s shift towards 
incorporating solar and are open to suggestions to how they can support that shift. 
For some hotels, although agreeing in concept to solar energy, the issue of cost is an important aspect. In some 
instances solar is looked at as a costly alternative and would only be accepted if supported by the government 
or if it cuts costs or produces a positive payback (H5, H10, and H13). 
Therefore, as a result of the analysis of the interview data the apparent themes are:  
 General interest in acquiring solar 
 More support if it will cut cost or pay back is positive. 
7.5.4 Data analysis of concept #4: Willingness to pay for solar premium without incentives 
After introducing the solar energy addition to the Dubai energy mix, the interviewees were asked if they are 
willing to pay for solar for no incentives.  
In general there was a tendency among the interviewed hotels of unwillingness to pay additional fees for solar 
unless the return on investment is very clear as was the case in H1, H5, H9 and H15.  For hotels H6 and H7, 
both belonging to big hotel chains, the amount of money to be paid towards the solar premium was affordable 
and could be paid as part of the CSR budgets. Hotels H2 and H12 showed unconditional support to the 
programme because it was regarded as support to the local government of Dubai.  
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One of the important aspects is that in most cases any investment decision making process in a hotel requires 
both the landlord and the hotel operator. Hotel owners or landlords are different from the hotel operators. 
Hotel operators work under management contracts with the landlord. The landlord here is the building owner, 
and the hotel operator manages the hotel for the building owner, therefore, if operational savings are 
achieved, both the building owner and the hotel operator benefit from the gains. All major capital investments 
are presented to the building owner. The hotel operator will then inform the owner of the economic and 
technological business case behind any capital investment. If the owner is convinced, then an investment will 
be made into the mechanical and engineering infrastructure of the building. Usually, the owner’s interest here 
is to increase the value of the building (H4, H13).  
According to the Director of Engineering of H7, the actual relationship between both parties will depend on 
how the management contract was drafted. Different operators may require different terms and conditions 
and demand various levels of quality standards to be fulfilled in the property. Some operators can be more 
stringent than others.  Similarly different property owners may demand diverse levels of involvement in the 
hotel management. In Dubai, typically, hotel owners are the asset managers, they own and invest in every 
piece of fixture in the property down to the light fixtures and the hotel operators are normally paid a fee of 
anywhere between 10% to 20% of sales revenue for their management services.   
The main themes that emerged as a result to the analysis are: 
 Hotels are mainly willing to pay only for a return on investment 
 Willing to pay for no return in investment could come from hotel’s CSR budget and hotels with high 
environmental commitment 
 Decision making to acquire solar would typically be shared between hotel operator and landlord 
 
Table 29 below summarizes the main themes inferred from the 15 hotels so far. 
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Table 29 Main themes inferred from the 15 hotels interview data on the first four concepts 
Interview 
concepts 
Concept #1 Concept #2 Concept #3 Concept #4 
Hotels energy 
consumption and green 
initiatives 
DTCM 
involvement in 
raising 
sustainability 
awareness 
Introduction of 
solar into Dubai’s 
energy mix 
Willingness to pay 
for solar premium 
without incentives 
Themes 
 High energy and water 
consumption  
 
 Utility cost dependent 
on size and facilities of 
the hotel 
 
 Energy consumption 
reduction targets and 
green initiatives 
already exist 
 
 Energy efficient 
measures are driven by 
the need to reduce 
energy consumption 
and promote an 
environmentally 
conscious hotel image 
 
 Some hotels are 
already members of 
green programmes 
 
 Customers prioritize 
price, health and safety 
over sustainability 
 
 Success of green 
certification 
programmes depends 
on consumer demand 
for sustainable tourism 
 
 Customer participation 
in green programmes 
varies by customer 
origin 
 Appreciation of 
DTCM efforts for 
greening hotel 
sector 
 
 DTCM is key in 
promoting the 
greening of this 
sector 
 General interest 
in acquiring 
solar 
 
 More support if 
it will cut cost or 
pay back is 
positive. 
 
 
 Hotels are 
mainly willing to 
pay only for a 
return on 
investment 
 
 Willing to pay 
for no return on 
investment 
could come 
from hotel’s CSR 
budget and 
hotels with high 
environmental 
commitment 
 
 Decision making 
to acquire solar  
would typically 
be  shared 
between hotel 
operator and 
landlord 
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7.5.5 Data analysis of concept #5: DTCM incentives  
In this section of the interview, the three incentives described in Section 7.2 are presented to the hotel 
representatives to understand whether these incentives are acceptable to motivate them to pay the 
premium for solar. 
7.5.5.1 Data analysis on incentive #1: Green Certification Programme 
In terms of green certification programmes, the data analysis shows hotels could not see a clear benefit of 
green certification programmes in general. The general sense towards green certification programmes are less 
positive because of the low perceived value they bring. The value of any programme needs to be clear for it 
to be adopted (H7, H8).  For example whether it can reduce the utility bill by 1% (H6). As was evident in the 
first concept of the interview, most hotels have had some experience with global green certification 
programmes and are aware of what they offer, and hence most hotels already have preconceived views on 
green certification programs in general. 
Hotel operators did not see the need to pay an annual fee to a green certification programme to offer support 
on ways to reduce energy consumption when they are already aware of what needs to be done and employ 
competent internal engineering teams who already aware of the best technologies and operating measures 
and have a clear plan to reach their target (H1, H13).  If green programmes are used as a way to help educate 
and train hotel personnel on ways to operate the hotel more efficiently, then that would be beneficial to hotels 
needing that kind of support (H11, H13). In general, DTCM offering a green certification programme is not 
attractive as it is regarded as yet another programme to compete with the many others available in the market.  
As for the PR opportunities offered by green certification programmes, these are not to the scale that 5-star 
international branded hotels would find attractive because they are already well known and benefit of 
international advertising driven from headquarters on a global scale. In fact H10 refuses to have their logo 
outside certain guidelines and therefore do not allow green certification programmes to use their logos. If 
green programs are used as a tool to increase the hotel brand value, this may matter more to hotels that are 
less recognized and would benefit from further recognition (H4).  
On a positive note, a local Green Certification Programme led by DTCM may be more attractive because it is 
locally customized and hence more practical and applicable (H2, H10). Having a local programme will give unity 
across Dubai’s hotel sector whereby all hotels would follow one energy audit scheme and that would simplify 
benchmarking (H2). It would also be a good way for DTCM to enhance the current Green Tourism Award and 
have it an ongoing recognition tool as oppose to a one time recognition tool that occurs once every 2 years 
(H9). On the other hand, H14 believes that a local programme does not have the same pulling factor as a global 
programme. For example, Regional Director of Engineering at H11 believes Leadership in Energy and 
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Environmental Design (LEED) certification is the best certification to have because it is internationally known 
and well received with the type and origin of customers they receive at their hotel. 
The responses varied depending on the motive behind adopting green certification programs. If green 
programmes are used as a tool to increase number of hotel guests, then these programmes may not be the 
optimum tool because most hotel guest choices are driven by price and comfort of stay (H3). Data analysis 
also shows that the success of green certification depends on the mindset of the hotel guests and whether 
this is of importance to them. If customers don’t give much value for green initiatives then hotels would not 
see any value in adopting such programmes. For hotels with guests coming primarily from Europe, green 
certification was perceived with more value. 
In conclusion, the majority of the hotels didn’t seem to favor this incentive.  The following themes are inferred 
from the data analysis:  
 Pros 
o Good mechanism for ongoing recognition  
o Local certification programme is more applicable and drives unity across the sector 
 Cons 
o Several green certification programmes in the market 
o Constraints by internal marketing guidelines and PR value is minimal 
o Minimal need of green training and education 
o Green comes  after price and comfort of stay 
7.5.5.2 Data analysis on incentive #2: Marketing and Advertising Support  
In response to whether there would be an interest in a platform, led by DTCM, that markets or advertises 
hotels in return for acquiring solar, the analysis of the data revealed that there was definitely an interest. 
Although having a clear return on investment on advertisement is not always easy to achieve, H1 exemplified 
by saying “For every dollar spent on marketing, the hotel has a 5.5% return on investment… If it would drive a 
2% or 3% increase in occupancy levels, then let’s do it yesterday”.  
Advertising with DTCM would depend on how many visits their website receives (H6).  Online advertising 
would be valuable especially that today 40% to 50% of customers come from online sources, this led hotels to 
invest increasingly in online marketing tools (H1, H6). H1 for example spend USD 70,000 to USD 80,000 
monthly on online marketing tools, through this, the hotel can account for every customer that is funneled 
through the digital platform and the amount of business it has brought in.  Launching a campaign whereby 
each time the word “solar’ is typed in a search engine the hotel’s name appears could be an attractive scenario 
(H8). 
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More specifically, in response to DTCM offering dedicated online booking capabilities, all hotels agree that 
with growing accessibility and convenience of the internet, online booking has become main stream for guests 
booking accommodation. Online bookings mainly come from the hotel’s main webpage or through global and 
popular search engines such as Booking.com or Expedia. External booking engines take a 15-20% cut on every 
booking (H8) so booking engines where hotels don’t have to pay a commission is attractive (H12, H15). 
Sometimes, when bookings are made through external search engines, hotels try to match these rates or give 
lower rates so that the revenue is fully realized internally and they don’t have to pay external booking engines 
(H15). Hotel guests will always look for the best rates online and for DTCM to offer booking facilities that would 
outperform the hotel’s main webpage and global search engines, DTCM would need to offer competitive rates 
not just another venue for booking and will need to make sure it is successful in attracting customers (H8). 
A few hotels that are in more prime locations were less attracted by the need to secure additional advertising 
because they are already operating at an average of 85% occupancy as is the case with H2, H3, H8 and H10.  
In terms of DTCM offering advertising opportunities during their participation in global world-renowned travel 
and tourism exhibitions, H9 and H10 suggest that this may be more attractive to hotels that were lesser known 
globally and needed that type of exposure. Hotels that are part of renowned hotel chains were not enticed to 
capture exhibition space because they already have strong participation and attendance from the hotel’s 
headquarters in such exhibitions (H5, H10). On the other hand, to a few hotels, DTCM’s global reach can give 
great support to a hotel’s global expansion plans and any means of increasing hotel awareness would be 
attractive (H11, H15). In H12’s view, DTCM’s exhibition would probably attract more people.  H15 already 
support DTCM in the exhibitions they participate in and share some of the exhibition space with them. H15 
says, “DTCM is regarded as the parent to the industry and we need to support it.”  
In conclusion, the majority of the hotels are in favour of this incentive.  The following themes are inferred from 
the data analysis:  
 Pros 
o Majority of people book online. A booking engine without commission is an attractive 
incentive.  
o Can be attractive if measurable 
o DTCM has good global reach 
 Cons 
o If occupancy rates are high (over 80%) additional advertising is of lesser value.  
 
156 
 
7.5.5.3 Data analysis on incentive #3 Green Star Classification  
It was noticed that most interviewees agreed that in concept this is an attractive idea, primarily because it 
offers a special status, exclusivity and a good differentiator (H6, H9, H11, H12, H13 and H15).  H5 for example 
worked hard to obtain Dubai’s business excellence award because it believes that it differentiates the hotel 
and places it on a different par. Dubai business excellence award is part of Dubai Economic Department’s 
efforts to establish the concept of quality and excellence to drive stronger business growth. Each year an 
award is given to one entity from the tourism sector. The director of engineering at H5, believes that such a 
prestigious award and status gave good recognition to the hotel and was used across the hotel’s promotional 
material, especially that it was the only hotel to receive it for that year.  
DTCM leading globally with a new classification status complements what DTCM is already pursuing with its 
new gold and platinum rating. H1’s hotel brands have some of the highest classification schemes and have 
worked closely with DTCM in highlighting superiority to go beyond a typical standard 5-star rating. H6 
questions, “Why to follow worldwide classification system?” Dubai has always succeeded in differentiating 
itself and this is yet another way to be set apart from the crowd (H2).   On the other hand, although hotels did 
perceive a special status offered by a government entity (DTCM) as a bonus point, H14 preferred 
internationally known and accepted classifications.  
For a couple of hotels the same concern that was witnessed in the green certification programme incentive is 
also witnessed here. H4 and H8 don’t believe that any green symbol whether a certification or a classification 
would bring in any commercial value. Commercial value in this case is driving up occupancy, as H3 mentioned 
that hotel guests are driven by price and comfort of stay first and then by the sustainability of a hotels 
operations.  
In conclusion, the majority of hotels are in favour of this incentive.  The themes inferred from the data analysis 
of the Green Star Classification incentive are: 
 Pros 
o Exclusive (a leading concept worldwide) 
o Good differentiator and a unique status 
 Cons 
o Green comes after price and comfort of stay 
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7.5.6 Alternative incentives recommended by hotels 
During the interviews, some of the hotels recommended different incentives for DTCM to offer as an 
encouragement to pay the solar premium. One recommendation by H5 is to reduce the percentage 
proposed of the required solar energy from 30%. This could be done by increasing the number of hotels 
participating in the program, each hotel would acquire a lesser share of its electricity from solar, thus, 
reducing the green payment percentage of the electricity bill (H6). 
A recurring recommendation is for DTCM to reduce its fees. The main fee required by DTCM is around trade 
license renewal and this depends on number of rooms and size of hotel. Other fees are paid to Dubai 
Municipality, Civil Defense and DEWA. All these fees aggregately, consume a hefty portion of the hotel’s 
operational expenses (H7, H5, H9, H10, and H11).  
Setting up a VIP or a fast service track would be another way DTCM could incentivize hotels to participate in 
the green payments.  This could be done to facilitate any required governmental services, for example hotels 
wanting to do extensions to their property or embarking on building a new branch to their hotel could be given 
fast track service (H7). 
Another recommendation was for DTCM to book the ballrooms or conference halls for its events, and if 
possible, also other government departments could give these hotels a priority when booking venues for their 
events (H15).  
A final recommendation is for DTCM to install efficient equipment into the hotel property to help consume 
less energy (H11).   
In conclusion, the alternative incentives that hotels recommend DTCM may offer are: 
 Reduction of proposed solar share (less than 30%) 
 Reduction of government fees 
 VIP track 
 Booking hotel facilities such as ballrooms and conference halls 
 Paying for upgrade to energy efficient equipment 
 
Table 30 below is a summary of the main themes inferred from the three proposed incentives. 
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Table 30 The main themes inferred from the 15 hotels interview data  
Interview 
concepts 
                                                            Concept #5 
              DTCM incentives 
Recommended 
incentives by the 
interviewees 
Incentive #1 Incentive #2 Incentive #3 
Green Certification 
Programme 
Marketing & 
Advertising support 
Green Star 
Classification 
Themes 
Pros 
 Good mechanism 
for ongoing 
recognition  
 
 Local certification 
programme is 
more applicable 
and drives unity 
across the sector 
 
Cons 
 Several green 
certifications in 
the market 
 
 Constraints by 
internal marketing 
guidelines and PR 
value is minimal  
 
 Minimal need of 
green training and 
education 
 
 Green comes after 
price and comfort 
of stay 
Pros 
 Majority of 
people book 
online. A booking 
engine without 
commission is an 
attractive 
incentive  
 
 Can be attractive 
if measurable 
 
 DTCM has good 
global reach 
 
Cons 
 If occupancy rates 
are high (over 
80%) additional 
advertising is of 
lesser value 
Pros 
 Exclusive (a leading 
concept 
worldwide) 
 
 Good 
differentiator and 
a unique status 
 
Cons 
 Green comes after 
price and comfort 
of stay 
 Reduction of 
solar share 
(less than 30%) 
 
 Reduction of 
government 
fees 
 
 VIP track 
 
 Booking hotels 
facilities such 
as ballrooms 
and conference 
halls 
 
 Paying for 
upgrade to 
energy efficient 
equipment    
 
7.5.7 Summary of interviewee responses on DTCM’s proposed incentives  
In summary, 7 (out of which 1 was conditional) of the interviewees who commented on the Green Certification 
Programme agreed and 8 disagreed. As for the Marketing and Advertising Support, 6 hotels showed direct 
agreement with the benefit of the incentive to their hotel whereby 3 hotels would agree if the advertisement 
could drive up occupancy or rank their hotels high when searching for “solar” in relation to tourism. On the 
other hand 6 hotels didn’t see the benefit, while 3 would agree if they could see a clear connection between 
being green and increasing occupancy.  The Green Star Classification followed a similar pattern of 
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agreement/disagreement as the Green Certification Programme incentive mainly because most interviewees 
think the two are very similar and serve similar purposes when it comes to reflecting the green image of their 
hotels. But in general the only differentiating factor that resulted in more interviewees agreeing with the 
Green Star Classification is due to the exclusivity and uniqueness that this incentive offers. 10 out of the 15 
hotels were directly agreeing to pay the premium.  As for willingness to pay for no incentives from DTCM, the 
5 hotels that directly agreed are willing to pay and willing to view this amount as part of the corporate social 
responsibility budget.  For the 10 hotels disagreeing to pay would only do so if there is a clear ROI or a business 
case around the investment.   When introducing the incentives 13 hotels agreed to pay the premium for any 
or all of the DTCM incentives out of which 7 suggested five alternative incentives. 
Table 31 below depicts the views of each hotel chain on each of the proposed incentives as well as their 
willingness to pay for the solar premium first for no incentives offered and then with the benefits of the three 
proposed DTCM incentives.   
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Table 31 Hotels’ response on DTCM’s proposed incentives and willingness to pay for solar based on analysis of interviews. Red 
symbolizes disagreement and green symbolizes agreement and brown symbolizes conditional agreement and orange 
Hotel
s  
Number of 
hotels 
represented 
Responses to DTCM incentives and willingness to pay for solar 
Willing to pay 
without 
incentives 
Green 
Certification 
Programme 
Marketing and 
Advertising 
Support 
Green Star 
Classification 
Willing to 
pay with 
incentives 
Recommended 
alternative  
incentives 
H1 6 Disagree 
“It would be 
difficult to 
add 
additional 
cost to the 
operational 
expenses 
unless there 
is a good 
business case 
around it” 
Disagree 
“Sustainability 
measures are 
already in 
place through 
HQ. GCC 
customers are 
not so much 
driven by 
green” 
Conditional 
Agreement 
“If any 
marketing 
initiative would 
drive up 
occupancy by 2 
to 3 % then 
let’s do it 
yesterday” 
 
Disagree 
Same as Green 
Certification 
Programme 
Agree  
H2 6 Agree 
“I don’t think 
it would be 
difficult to get 
approval. It 
falls within 
our CSR 
strategy” 
Agree 
“A local 
certification 
programme is a 
good idea, it 
will give unity 
across Dubai’s 
hotel sector” 
Disagree 
“The 
occupancy rate 
is usually above 
80%. Additional 
advertising 
would not be 
of much value” 
Agree 
“The 
differentiation 
helps to set us 
apart from the 
crowd” 
Agree  
H3 2 Disagree 
“Our strategy 
is to expand 
renewable 
energy 
capacity 
globally 
however it 
has to make 
commercial 
sense.  
“All of our 
investment 
decisions 
have helped 
to drive down 
our operation 
expenses.” 
Disagree 
 “The 
customers 
choices are 
driven by price 
competition 
and comfort of 
stay… not 
whether a 
hotel is green 
or not” 
Disagree 
 “Our hotels 
are at 90% 
occupancy 
rate….. Will not 
benefit from 
additional 
marketing” 
Disagree 
Same as  for 
Green 
Certification 
Programme 
Disagree 
 
 
H4 5 Disagree 
“Landlord 
would not 
accept 
additional 
expenses. We 
Disagree 
 “These 
incentives 
would not 
bring enough 
value to offset 
Disagree 
Same as Green 
Certification 
Programme 
Disagree 
Same as Green 
Certification 
Programme 
Disagree  
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are very tight 
on budget” 
the 
investment” 
H5 1 Disagree 
“We welcome 
the idea…. 
But need to 
have business 
case around 
it” 
Agree 
“We are 
interested in 
green 
programs... 
looked at some 
but did not get 
certified yet” 
 
Disagree 
“Our hotel 
occupancy is 
nearly 80 to 
90% 
throughout the 
year… 
Not in need for 
more 
advertisement” 
Agree 
“If DTCM can 
offer certain 
exclusivity 
measures or 
differentiators 
that would be 
good” 
Agree “Reduce 
government 
fees” 
H6 2 Agree 
“We are 
obliged to 
stay green 
and it is our 
duty to 
reduce our 
carbon 
footprint” 
Disagree 
“There needs 
to be a return, 
for example 
reduce the 
utility bill by 
1%” 
Agree 
“If this is a way 
to drive online 
booking up  
that would be 
good” 
Agree 
“A green 
classification 
leaf would be a 
great win” 
Agree “Increase 
number of 
participants  & 
reduce solar 
share” 
H7 1 Agree 
 
“Our landlord 
is a strong 
supporter of 
CSR… 
The total 
amount is a 
doable 
number” 
Agree 
 
“The concept 
itself is 
additional 
support but 
not drivers to 
acquire solar”  
Conditional 
agreement 
“Don’t know if 
can drive up 
occupancy or 
how we can 
measure that 
link”  
 
Agree 
 
 “Don’t know 
how much 
greening can 
drive up 
occupancy or 
how we can 
measure that 
link” 
Agree “VIP track” 
 
H8 2 Disagree 
“I think it’s a 
positive 
change it 
would 
support our 
commitment 
to the 
environment
…but the 
decision to 
pay depends 
on the hotel 
management” 
Disagree 
“It’s difficult to 
convince 
management 
on investments 
without having 
a ROI” 
Conditional 
Agreement 
“Occupancy 
rate is around 
80% 
throughout the 
year… 
“but if 
someone types 
in the word 
“solar” then 
the name of  
hotel appears 
that would be 
very attractive 
for us” 
Disagree 
Same as Green 
Certification 
Programme 
Agree 
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H9 1 Disagree 
“Our 
investment 
decisions are 
driven by a 
positive ROI” 
Conditional 
Agreement 
“Good way for 
DTCM to 
enhance the 
Green award 
but would 
depend on the 
value it brings” 
Disagree 
“Additional 
advertising 
benefit would 
be minimal” 
 Agree 
“Good way to 
promote 
ongoing 
recognition.” 
Agree “Reduction of 
government 
fees” 
H10 2 Diagree 
“No one 
would accept 
to pay for it 
unless we are 
forced to do 
so…Difficult 
to convince 
management 
and landlord 
on this” 
Disagree  
“For a hotel 
like H10 we do 
not accept to 
put any logo 
next to ours” 
Disagree 
“Last quarter 
we were at 
100% 
efficiency. No 
need for 
additional 
advertising” 
 
Disagree 
Same as Green 
Certification 
Programme 
Agree “If DTCM can 
book 
conferences 
at our 
hotel…If we 
can get 3 per 
year that 
would be 
great” 
H11 2 Disagree 
“Managemen
t would be 
supportive of 
this idea if the 
payback is 
positive” 
Disagree 
“Whatever 
DTCM would 
advise me to 
do I am already 
doing. I look 
toward LEEDs 
more because 
it is 
internationally 
known” 
Agree 
“Advertising is 
a good tool. 
We are 
expanding and 
DTCM has a 
global reach 
that can 
support us” 
 
Agree 
“Would be a 
good bonus 
and a 
differentiator” 
Agree “Reduction of 
government 
fees” 
H12 2 Agree 
“We need to 
support the 
government 
in achieving 
its 
sustainability 
goals… It is 
our duty. .. 
This would 
reflect 
positively on 
us in front of 
our 
customers” 
Agree 
“Dubai could 
have a similar 
set up to audit 
energy 
consumption 
of the hotels 
and grade 
them according 
to their 
environment 
consciousness” 
Agree 
“If we are able 
to secure other 
booking 
engines 
whereby we 
don’t need to 
pay a 
commission 
that would be 
attractive” 
Agree 
“We are 
supportive of a 
Green Star 
Classification” 
Agree  
H13 1 Disagree 
“Must be 
approved by 
the landlord 
and the hotel 
Disagree 
 “Green 
certification 
programs are 
an additional 
Agree 
“We would 
definitely 
benefit of any 
means of 
Agree 
“Green star is a 
better 
alternative” 
Agree  
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operator… At 
this stage I 
don’t think 
there would 
be an 
appetite to 
incur 
additional 
costs” 
cost to 
participate in 
and guide us 
on initiatives 
that we are 
already 
implementing” 
marketing or 
promotion”  
H14 3 Agree 
“It wouldn’t 
be  a problem 
to secure this 
payment” 
Agree 
““These 
incentives are 
good as 
additional 
support but we 
would take up 
solar energy 
anyhow” 
Agree 
Same as Green 
Certification 
Programme 
Agree 
“If it is a local 
programme it 
would not have 
the same 
pulling but we 
would support” 
Agree  
H15 1 Disagree 
“There needs 
to be a clear 
ROI  and the 
owner of the 
building 
needs to also 
approve” 
Agree 
“In Abu Dhabi 
there is a green 
initiative 
through Abu 
Dhabi tourism 
authority that 
is similar as 
Earth Check 
where they set 
a baseline and 
a point system. 
A similar 
certification 
programme by 
DTCM is 
attractive” 
Agree 
“Booking 
engines where I 
don’t have to 
pay a 
commission is 
attractive” 
Agree 
“A 
classification 
system might 
work as long as 
the benefits 
can be 
measured. The 
more exclusive 
it is the better” 
Agree “Reserve 
ballrooms for 
DTCM 
functions” 
Breakdown of 
(number of hotels 
represented) number 
of respondents 
 
        
 
(23) 10 
disagreed 
 
(14) 5 
 agreed 
 
 
(22) 8 
disagreed 
 
(14) 6  
agreed 
 
(1) 1 
conditional 
agreement 
 
 
(17) 6  
disagreed 
  
(11) 6  
agreed 
 
(9) 3  
conditional 
agreement 
 
 
(17) 5 
disagreed 
 
(20) 10  
agreed 
 
 
  
(7) 2 
disagreed 
 
(30) 13 
agreed 
  
 
(10) 7  
alternative   
incentives 
 
Conclusion reached 
by majority of 
agree /disagree  
Agree Disagree Agree  Agree  Agree  
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Figure 35 Summary of Hotels’ response on DTCM’s proposed incentives showing number of respondents and number of hotels 
represented 
 
7.6 DTCM data collection and interview analysis  
The assessment of the opinion of the hotels on the proposed incentives provided their most favorable 
incentives, along with alternative incentive recommendations. These incentives will constitute part of the 
value proposition in the development of the sustainable energy business model (SEBM). 
In order to evaluate the validity of these incentives, two interviews are conducted with DTCM’s senior 
managers. The first interview with a Director position was conducted in the early stages of the research (see 
Table 32) and was of an informal nature where the main purpose was to familiarize and understand the role 
of DTCM in the greening of the tourism sector. The second interview was with a senior manager where a 
summary of the incentives was communicated and the interviewee opinion on each of the incentives was 
acquired. 
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Table 32 Summary of interviews with DTCM 
Position in DTCM Type  of interview Referred to as  Date of interview 
Director  Informal DTCM1 January 10th 2012 
Senior manager Semi structured DTCM2 September 29th 
2015 
 
The interview was analyzed and its main points are summarized as follows: 
DTCM’s sustainability initiatives: Green Tourism Award 
DTCM’s main aim is to strengthen the economy of Dubai through spreading environmental awareness and 
deploying initiatives that show the importance of sustainable tourism and to help hotels position themselves 
as environment-friendly properties to their guests. 
Part of DTCM’s activities is to conduct training workshops with hotels to share best environmental practices 
and with experts on the field and link those with the government entities to encourage knowledge transfer 
(DTCM1). Despite DTCM’s efforts towards greening the tourism image of Dubai through for example the Green 
Tourism Award, the Award is not attracting as many hotels as it was wished for as only 100 out of the 700 
hotels participate. The Award did not result in the expected effectiveness because it did not build the required 
capacity of the industry (DTCM2). 
The participating hotels are mainly 5-star hotels and this could be due to DTCM’s eligibility criteria which are 
typical for 5-star hotels but not easy to be met by lower rated hotels. These criteria are:  Hotels should have 
an environmental strategy, a CO2 emission programme (able to calculate their carbon foot print), electricity 
and water consumption baseline of 2 years, waste management solutions, transportation methods i.e. fuel/ 
diesel consumption and continues  training of their  staff on hotel environmental agenda and raising 
awareness. 
DTCM sustainability strategy    
Except for the Green Tourism Award, DTCM has currently no incentive scheme to encourage sustainability. 
However, DTCM is in the process of putting together a sustainability strategy for tourism with a committee 
that includes stakeholders such as DEWA, Emirates World Wide Society- World Wide Fund (EWWS-WWF) and 
the Emirates Environmental Group (EEG) (DTCM1). 
The goal of this sustainability strategy is to develop a toolkit that could include a carbon calculator, an ESCO 
for retrofitting buildings as well as waste management (with the help of EEG) (DTCM2). DTCM is also currently 
studying the idea of developing a climate change department to drive their sustainability programs.  
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 Regarding their role in promoting solar energy in the hotel sector in Dubai, DTCM is not specifically   
advocating for solar energy but they are informing hotels about the solar introduction to Dubai’s energy mix. 
“We are educating them (the hotels) about DEWA’s solar programme with the “did you know” kind of 
approach” (DTCM2). 
Opinion on proposed incentives:  
As for their opinion on the proposed incentives, in principle, DTCM has indicated a general agreement to the 
proposed incentives, in particular the Green Star Classification.  
 Green Certification Programme: Although DTCM thinks green certification is a good idea, it still 
needs a benchmarking activity to assess what the benefits are. The fact that it was not favoured 
by the hotels did not come as a surprise to DTCM as they found it quite comparable to the Green 
Tourism Award and it needs more assessment and clear outlining of its benefits. 
 
 Marketing and Advertising Support:  DTCM also showed agreement to the marketing support 
ideas proposed as part of the incentives. The interview suggested two ways to provide marketing 
support to the participating hotels: Advertising the hotels at the DTCM webpage and through 
DTCM participations in tourism exhibitions. DTCM was positive that an easy and inexpensive way 
to start could be by adding a webpage on DTCMs websites to promote those hotels acquiring solar 
energy but the impact of having this webpage still needs to be assessed. Another marketing 
channel DTCM agreed to offer is through their space in international and world renowned 
exhibitions where they have big space. DTCM could offer the hotels to join them.  
 
 
 Green Star Classification: DTCM is already considering a green star scheme and they anticipated 
that the hotels would find it interesting. The fact that most of the hotels interviews showed 
agreement to the green star raised DTCM’s interest and they suggested organizing a consultation 
round with the hotels. 
Opinion on alternative incentives recommended by hotels  
(DTCM2) interviewee commented on only three of the incentives that he thought are directly or partially under 
the control of DTCM. These are: DTCM exclusively booking the conference rooms and ballrooms of the hotels 
for their business events, offering the hotels a VIP/fast track service and the waiving of licensing fees. 
DTCM agreed that holding their future events at the hotels’ facilities and offering VIP/fast track service, could 
be a feasible idea. (DTCM2). In terms of waiving fees, DTCM clarified that licensing fees and services have been 
moved recently to Dubai Economic Department, however the hotel classification activities continue to be 
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recorded at DTCM. These fees are minimal whereas the main fees comes from Dubai’s Municipality.  The 
Municipality charges hotels 10% from hotel’s revenue (DTCM2). One idea to go around this is for DTCM to 
work with Dubai’s Municipality to get some of the fees waived. This idea has been done before for 3 and 4-
star hotels where the Municipality waived fees for 2 years (DTCM2). 
For the other incentives (paying for upgrade to energy efficient equipment and flexible adoption share of 
solar), DTCM suggests further discussions would need to be conducted with the DTCM board and leadership 
as well as DEWA and the hotel operators to further refine the value propositions.   
7.7 Summary of findings and conclusion 
In summary, the responses showed that going green was on the agenda of each and every hotel, some were 
more advanced than others in their implementation, some viewed it as a strategy to achieve more efficient 
operations and save on utility expenses whilst others were driven by the belief that it is the right thing to do 
and it is the responsibility of the management. Nearly all hotels ran energy efficiency programmes, some were 
driven by local management teams and others were driven by global corporate headquarters. Additionally, 
most hotels conducted audit programmes to benchmark their utility consumption levels and look for ways to 
reduce wastage. These findings proved that hotels were internally driven to become more sustainable and to 
reduce carbon emissions wherever possible. In most cases, energy efficiency initiatives were marketed to hotel 
guests because it positioned the hotel as a socially and environmentally responsible hotel. Such positioning 
mattered for tour hotel operators and hotel guests coming in from outside of the Middle East.  
Despite the proactive approach of hotels towards sustainable operations, the market for sustainable 
operations in the Arabian Gulf is not as mature as other markets such as Europe and North America. In general, 
hotel guests in the Arabian Gulf prioritized price, health and safety over sustainability and are less likely to be 
willing to bear any additional costs or expenses to support the hotel’s sustainable operations.  Similarity, some 
landlords in Dubai also share similar less environmentally conscious mindsets. Although hotel operators may 
be more inclined to spend more on promoting their sustainable operations because of the positive impact it 
has on their corporate social responsibility, landlords are typically more driven by the bottom line. It remains 
to be a negotiation between the landlord and the hotel operator the extent to which profits can be reduced 
for the sake of making a hotel greener.  In most cases hotels explained that an increase in utility bills will not 
be attractive to hotel operators if there is no clear and measurable commercial benefit.  
The proposed incentives were generally well received by the hotel operators, however in varying degrees 
depending on the status and characteristic of each hotel. For example the location of the hotel, the size and 
strength of the hotel chain and or the level of sophistication and customer service influenced the type of value 
sought. 
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In conclusion, to encourage the hotels to pay for the solar premium, DTCM will need to offer incentives that 
offer an attractive value. In terms of the incentives, the hotels had a positive perception towards at least two 
of the three proposed incentives (Marketing and Advertising Support and the Green Star Classification). 
A summary of all incentives was communicated back to DTCM. In principle, DTCM has indicated a general 
agreement to the Green Star Classification and the Marketing and Advertisement Support incentives.  As for 
the alternative incentives recommended by the hotels, in particular the ones that are directly in control of 
DTCM such as booking of venues and VIP/fast track services, there was an initial agreement.  For the other 
incentives, DTCM suggests further discussions would need to be conducted with DTCM leadership, DEWA and 
the hotel operators. 
In light of these findings, these incentives would make part of the value propositions of the Dubai sustainable 
energy business model whose different elements will be described in the following Chapter. 
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8 Chapter Eight: The output  
8.1 Introduction 
This Chapter draws together the components of the proposed sustainable energy business model (SEBM) for 
Dubai. The SEBM builds on DEWA’s current BM (see Table 33) with the innovative involvement of the hotels 
and DTCM as new stakeholders of DEWA. The hotels will contribute to the payment of the solar energy 
premium which will ease the need for any form of government subsidy. By doing so, these stakeholders will 
support Dubai in meeting its environmental targets and help to position it as a regional green energy hub as 
well as enabling Dubai’s green initiatives in the different sectors of the economy, including the tourism sector. 
The following sections begin with a description of the overall SEBM, including the roles of all of the involved 
stakeholders and the flow of value between each one. This will be followed by an update to the Dubai current 
energy BM to illustrate the additions to the BM as a result of the introduction of the SEBM and a presentation 
of the details of how this model will facilitate business processes of DEWA in an effort to have the hotels pay 
the premium required for solar energy generation.  
8.2 The sustainable energy business model   
In order to put the pieces of the proposed business model together as well as assess the requirement to 
ensure that the BM will be operational and effective, the following research questions were addressed in the 
previous Chapters. 
1. What are the core characteristics of the Dubai energy business model?  
 
- DEWA’s business model core characteristics were identified and the model is used as a base for 
the proposed model (Chapter 5 Section 5.3). 
 
2. Which solar technology has the most competitive LCOE in Dubai? 
 
- Cd-Te PV technology was identified as the technology with the lowest LCOE when using the 100 
MW plant as a pilot for calculation of solar tariffs (Chapter 6 Section 6.3.5).  
 
3. What could be the possible incentives that would encourage the hotels in Dubai as a consumer of energy 
to pay a premium to buy electricity generated from solar energy?  
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- The hotels willingness to pay for the solar premium and in return for which incentives was 
assessed. 
 
This is the last stage of the research as presented in Figure 36. The results of the previous research and analysis 
formed the foundation of the proposed SEBM, which in turn answers the overarching research question: 
 
How may the private sector from the consumer side play a role in promoting renewable energy through the 
development of a sustainable energy business model? 
 
 
Figure 36 Stage 4 of the methodology process 
 
In the proposed SEBM, DEWA continues to lead the financing, production, transmission, and distribution of 
solar power as well as the establishment of an IPP as the newly introduced model for solar energy production 
in Dubai. The power generated through the IPP solar plant will replace power that would have been otherwise 
sourced from conventional energy.  
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The model introduces two new stakeholders:  
– Hotels:  those who are willing to pay for the solar premium.  
– DTCM: the tourism government body that provides incentives (discussed in Chapter 7) to the hotels 
in return to their involvement in paying for solar. 
 
DEWA, being the core element of this model, is proposed to lead the overall management of the SEBM. There 
are several tasks that would need to be considered to operationalize the model. In the same way that DEWA 
collaborated with DTCM in the Green Tourism Award, DEWA could partner with DTCM to manage the 
discussions with the hotels as well as provide the technical, legal and financial expertise needed to administer 
the agreements with the hotels. These elements are addressed in the following section where DEWA’s current 
BM (Chapter5) is transitioned (as was suggested in the BM literature in Section 2.9) to the SEBM. 
Figure 37 below shows a schematic of the proposed SEBM along with the different stakeholder roles. The 
SEBM will also be referred to as the Dubai Solar Hotel Programme: 
 
Figure 37  The flow of business processes of the SEBM (referred to as the Dubai Solar Hotel Program) 
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The first part of the SEBM begins with the relationship between DEWA and the IPP. DEWA establishes a solar 
IPP in partnership with a power developer. This IPP sells the generated solar power to DEWA through a power 
purchase agreement and in return DEWA pays the IPP for every kWh produced. The second part of the SEBM 
is in the relationship between DEWA and the hotels, whereby DEWA bills the hotels for both the traditional 
and solar power. The third part of the SEBM is in the relationship between the hotels and DTCM, whereby 
DTCM offers the hotels an agreed upon set of incentives as a value proposition in return for them paying for 
solar premium. DTCM in return achieves its objective in playing a role in promoting Dubai as a sustainable 
tourist destination.  
The potential carbon credits that will be generated from the solar plant can enhance the economics of the 
SEBM by bringing in an additional stream of revenue and by that improving the financial viability of the model. 
This would make up the fourth part of the SEBM which is the relationship between the IPP and DCCE, whereby 
the solar IPP works with DCCE to manage the process required to obtain the carbon credits and identify a 
carbon credit off-taker. The value to the carbon credit off-taker is that it can fulfill its carbon reduction 
obligations while the value to DCCE is achieving its mandate in bringing carbon management know how and 
international best practices to the region.   
The Regulatory Supervisory Bureau and the Dubai Supreme Council of Energy continue to be important players 
in the overall SEBM as they facilitate the policy and regulation required to pave the way for the SEBM model 
to work.  
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8.3 Transition from the Dubai current energy BM to the SEBM  
In the context of the SEBM, the Dubai current energy BM (Chapter 5) is updated as follows: 
Table 33 showing only the transition from the Dubai Current Energy Business Model to the Dubai SEBM 
Business 
Model  9 
Blocks 
Current  Energy Business Model  
 
Sustainable Energy Business Model  
 
Customer 
Segment 
 
– Residential, commercial, industrial  
and public sectors 
– Environmentally friendly 
customers 
Same as current energy BM in addition to: 
 
– Solar customers (5/4-star hotels) 
 
Channels 
 
– On-line, TVs, Social media, related 
government websites, payment 
channels, etc. 
– Energy supplied via a national 
transmission & distribution 
network 
– Support via customer service call 
centre, metering & billing etc. 
Same as Current energy BM in addition to:  
 
– Customer service channel to manage 
hotels 
 
Customer 
Relationships 
 
– Impersonal & standardized 
– Open ended supply agreements 
Same as current energy BM in addition to: 
 
– Medium term contracts with hotels for 
payment of solar premium  
Value 
Proposition  
 
– Fulfil energy needs efficiently 
– Energy supply in a reliable and 
affordable way including solar 
energy 
Same as current energy BM 
  
Key Activities 
 
– Owning and operating 
conventional generation supply 
(EPC model) as well as distribution, 
and transmission of power 
– Partnering with IPPs through SPVs 
to own and operate solar plants 
Same as current energy BM in addition to: 
 
– Managing the Dubai hotel solar 
programme  
  
Key 
Resources 
 
– Financial, technical and legal 
resources to develop large-scale, 
centralized generation and 
distribution infrastructure 
– Customer facing services i.e. 
nationwide metering, billing and 
customer  service  network 
– Access to fossil fuels  
– Centralized generation & network 
technologies  
– Financial, commercial, technical 
and legal resources to negotiate 
IPP deals and manage them over 
time 
Same as current energy BM in addition to: 
 
– Managing the Dubai hotel solar 
programme 
Key 
Partnerships 
– Financial Institutions & Investors 
– Fuel supply networks 
Same as current energy BM in addition to: 
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Business 
Model  9 
Blocks 
Current  Energy Business Model  
 
Sustainable Energy Business Model  
 
 – Equipment manufacturers 
– EPC Contractors (for the build of 
gas fired powered plants)  
– Consultants  
– Dubai Supreme Energy Council 
– Dubai Regulatory and Supervisory 
Bureau  
– Dubai Carbon Centre for 
Excellence 
– Private developers (IPPs) 
– DTCM 
– Hotels 
Revenue 
Streams 
 
– Sale of metered units of delivered 
energy 
– Trading of surplus electricity to 
other emirates in UAE 
– Low-carbon ﬁnancial incentives 
(e.g. carbon credits) 
– Profits from participation in IPP  
Same as current energy BM in addition to: 
 
– Solar premium (value to DEWA) 
 
Cost 
Structure 
 
– Staff and contractors  
– Marketing and communication 
– Operation & maintenance of 
infrastructure 
– Finance or investment repayments 
– Technical, ﬁnancial and legal 
consultancy 
– Metering & billing 
– Generation technology and/or 
wholesale purchase of energy 
– Fuel (conventional) 
– Premises & land  generation 
– Cost of  IPP power generation as 
stipulated in PPA 
Same as current energy BM in addition to: 
 
– Cost of managing the Dubai hotel solar 
programme 
 
In terms of DEWA’s Value Proposition, this continues to be the same in the SEBM because the value that DEWA 
brings to its customers continues to be solar energy. DEWA’s current business model already introduces solar 
energy into Dubai’s energy mix, however the aim of the introduction of the SEBM is to allow DEWA, and by 
that the Dubai government, to alleviate some of the burden of the solar premium. Hence, although DEWA’s 
value proposition to its customers (electricity buyers) continues to be the same, there are potential benefits 
to the new stakeholders involved and to Dubai’s economy.  
These potential benefits could include the Dubai government not having to secure subsidies to support the 
deployment of solar. These funds may then be allocated to various other projects as an example to support 
the achievement of the overall solar target for Dubai. Additionally, the SEBM could offer a value proposition 
to DTCM and its customers. DTCM’s goal is to help promote Dubai and increase the influx of tourists as well 
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support Dubai towards a green economy. This model could support DTCM to market Dubai as a green 
destination economy and possibly tap into the green travellers’ customer segment. As for the hotels, their 
main benefits will come through the commercial benefit associated with each incentive.  The SEBM may also 
nurture communication between both entities and could foster the business relationship. As for DCCE, it would 
benefit from the increase of solar within Dubai because it makes part of its income through the management 
and sale of carbon credits.    
The Customer Segment of the SEBM are the same residential, commercial, industrial and public sectors and 
environmentally friendly customers as the Dubai current energy BM, with the addition of 5 and 4-star hotels. 
These hotels are considered a separate category to DEWA’s customers because they would be served 
differently. The participating hotels would require certain contractual agreements committing their 
participation in the model as well as electricity bills that highlight the consumption of solar energy and the 
premium required.  
As mentioned earlier, the value proposition of SEBM goes beyond the typical electricity end users of DEWA, 
for example this may include green guests who may be encouraged to stay at these hotels in Dubai due to 
their encouragement of solar energy.  
DEWA’s Customer Channels continue to be the same in the SEBM. All the methods used in the current energy 
BM are still valid in addition to DEWA possibly providing a dedicated customer service channel to manage the 
participating hotels.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
In the overall context of the SEBM, additional customer channels are utilized, such as the marketing channels 
that will be used by DTCM to promote the hotels as part of the incentives.  DEWA may also leverage its 
traditional local advertisement channels to promote the Hotels and act as a catalyst to attract local green 
guests to these hotels. 
Customer relationships continue to be the same in the SEBM with the addition of contractual agreements 
between participating hotels, DTCM and DEWA to ensure flow of payment pertaining to the solar premium 
and DTCM’s commitment to the incentives. Initially medium-term contracts could be signed with the 
participating hotels for payment of the solar premium to allow for adjusting the solar tariffs and the 
percentage of solar up take of each hotel in case of increase of solar capacity or the number of participating 
hotels. The proposed mechanism here is to have one government entity, in this case DEWA, leading and 
managing the SEBM. This would facilitate the ease of discussions between the stakeholders.  
The main addition to the Key Activities and Key Resources of the SEBM is in the management of the model. 
From a legal standpoint this includes personnel to negotiate, write and administer the contractual agreements, 
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as well as manage renewal of contracts, notices and dealing with potential payment defaults or deferments. 
It would also require resources to market the programme locally, design the billing format and mode of 
payment, and liaise with DTCM and other related government entities, such as the Dubai Municipality if it will 
also offer incentives. Other activities include personnel to support the call centre and manage the digital 
platform. From a financial stand point, Key Activities and Resources will include managing the overall ins and 
outs of the cash, fixed and variable costs, account payables and receivables and the overall profitability of the 
programme. 
In the broader context of the SEBM, DTCM and the hotels may require additional activities and resources to 
assess the success of the incentives and to modify the incentives where possible or suggest new ones. Like any 
value proposition, there needs to be continuous assessment of the merits of the programme and assurance 
that it continues to bring in value. DTCM and DEWA will need to make sure that the hotels are satisfied with 
the value they are receiving in return for the solar premium they are paying (as was learned from the BM 
literature review 2.9). 
The Key Partnerships for DEWA in the SEBM include all of the same partners present in the current energy BM 
with the addition of DTCM and the participating hotels. 
As for the Cost Structure for DEWA the model will impose additional costs such as marketing, communication, 
technical, ﬁnancial and legal consultancy. In terms of the hotels, their cost will primarily be the solar premium, 
whereas DTCM’s cost will be related to the cost of running the incentives.  
In the case of the Revenue Streams DEWA is the main beneficiary of the proposed business model due to the 
revenue stream coming from the solar premium payments from the hotels. As for the hotels, in the broader 
context of the model, they will acquire both direct and indirect revenue. For example DTCM incentives that 
include booking of hotel facilities for DTCM or DEWA events, or savings from reduction of licensing fees may 
be regarded as direct revenues, whereas DTCM advertisement, DEWA’s promotion of the programme, green 
business recognition, may act as indirect revenues. With respect to carbon credits, the 100 MW plant can 
obtain carbon credits and bring in additional revenue. More on this topic is covered in the next section. 
8.4 Carbon credits revenue stream 
The primary beneficiary of the carbon credit revenue stream will be the owners of the solar plant, in this case 
the SPV between DEWA and the IPP.   There could be an opportunity for participating hotels to benefit from 
the sale of carbon credits if needed to help reduce some of the annual premium that is paid to DEWA for the 
generated solar electricity, but this will need to be negotiated amongst the stakeholders.   
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To calculate how many carbon credits could be obtained from the 100 MW PV plant, this study needs to 
identify what the baseline scenario would have been in the absence of the project activity. In this case, had 
the proposed 100 MW solar plant not been built, this electricity would have been sourced through the 
traditional grid connected fossil fuel-based power plant, generating electricity from natural gas and fuel oils.    
There are standardized procedures on how to measure and calculate emission reduction. Below are the steps 
used to calculate the potential tonnes of CO2 (tCO2) from the 100 MW PV plant, based on the same calculation 
used to compute the baseline emissions for the operating Dubai 13 MW PV plant. Below is the equation used 
to calculate the Annual Baseline Emissions (BEy) (CDM Executive Board, 2011) 
BEy = EGBL.y * EF CO2.grid.y 
EGBL.y = Net electricity supplied = 242,575 MWh annually (Chapter 6) 
EF CO2.grid.y = Grid emission factor (CDM Executive Board, 2011) = 0.5155tCO2/MWh.  
BEy = 242,575 * 0.5155tCO2/MWh = 125, 047 tCO2 
125, 047 tCO2 is expected to be avoided annually. Table 34 shows potential streams of revenue if these carbon 
credits were sold in the market. The calculation of the revenue stream is based on a low, medium and high 
price scenario for the price of CO2, selected to represent the range of prices between 2008 and 2014 (Climate 
Change Capial, 2015) 
Table 34  Potential streams of revenue of carbon credits 
  Low price @USD 2 Medium price @USD 8 High Price @USD 15 
Annually 125, 047 tCO2 USD 250,094 USD 1,000,376 USD 1,875,705 
  AED 919,846 AED 3,679,383 AED 6,898,842 
 
The numbers in Table 34 are an indicative forecast of the potential revenue to be generated out of the sale of 
carbon credits. Putting those numbers into context of the 50 hotels potentially participating in the programme 
and the AED 429,480 annual premium per hotel, the revenue generated from the carbon credits does 
significantly trim off the premium amount.  
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Table 35 Reduction on solar premium payment due to sales of carbon credits (assuming 50 hotels participating) 
 Annual revenue 
generated from selling 
carbon credits (AED) 
Annual revenue per  
hotel (AED)  
 
Annual % reduction 
from the AED 429,480 
 per hotel 
Low price  
@USD 2 
919,846 18,397  4.2% 
Medium price 
@USD 8 
3,679,383 73,588 17% 
 
The calculations in Table 35 infer that the 100 MW solar plant can generate 125, 047 tCO2 annually, which if 
sold at a price of USD 2/tonne will generate a revenue of AED 18,397 per hotel, resulting in a saving of 
approximately 4% from the solar premium that must be paid per hotel.  
The carbon credit off-taker in the SEBM can be any local or international entity. Offering these carbon credits 
to Dubai government-owned organizations will extend the value proposition of this model further into Dubai’s 
economy.  For example  due to the European Union (EU) passing a legislation that would cap the aviation 
industry at 95% of 2005 emissions levels, Dubai’s airline, Emirates Airlines, is obliged to submit one allowance 
for every tonne of CO2 emitted though its flights to, within and from the EU. The EU ETS legislation will impact 
30,000 of Emirates’ flights to and from Europe with a forecasted cost of hundreds of millions of dollars up until 
2020 (IATA, 2012). Personal communication conducted with the Sustainability Director at Emirates Airlines in 
2012, revealed that Europe comprises 25% of Emirates Airlines market and its emissions in Europe total 5 
million tonnes, hence 125,047 tCO2 (the expected amount of carbon calculated in Section 8.4) make up 
approximately 17% of Emirates Airlines annual needs to offset its carbon emissions. 
Further research could be conducted on the stream of revenue coming from the sale of carbon credits and the 
possible role of the carbon credit off taker. This is briefly discussed in the Conclusion Chapter in Section 9.4. 
8.5 Summary 
The SEBM involves DTCM and the hotels as two new players to DEWA’s current energy BM. The hotels’ 
participation in Dubai’s hotel solar programme reflects the participation of the private sector to help alleviate 
some of the premium required to pay for solar energy. The involvement of these two entities and the overall 
flow of business processes of the SEBM requires a modification to DEWA’s current energy BM, in terms of its 
Target Customers, Customer Channels, Customer Relationships, Key Activities, Resources, Partnerships and 
Revenue Streams. These modifications require DEWA to invest in technical, financial and legal resources to 
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manage the overall operation of the programme. DEWA, being the main beneficiary of the program, makes it 
the best candidate to lead the programme.  
Furthermore, the potential revenue of the sale of carbon credits could result in the reduction of the solar 
premium of each hotel by 4% to 17% depending on the price of carbon. However this would depend on who 
would be the beneficiary of this source of revenue and whether it would be the owners of the solar plant, in 
this case the SPV between DEWA and the IPP or the hotels. This could be an area of further research to this 
study.   
The flow of value between the stakeholders of the model illustrates the overall impact the model has in 
promoting a low carbon economy in Dubai.  
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9 Chapter Nine: Conclusion 
9.1 Thesis summary and results 
This thesis highlighted the challenges facing Dubai’s government due to the changing characteristics of Dubai’s 
energy landscape and resultant need to diversify its energy resources and incorporate solar into its energy 
mix. By doing so, a new burden will be imposed on the government of Dubai to cover the cost of generating 
power from solar due to the discrepancy between the cost of producing electricity from fossil fuel and the cost 
of producing electricity from solar, especially that there are no additional tariffs on Dubai’s consumers to pay 
a premium to cover such cost.   
This gave rise to the main research question:  
How may the private sector from the consumer side play a role in promoting renewable energy through the 
development of a sustainable energy business model? 
Using theoretical insight, knowledge and information from literature review the study aimed to examine 
whether a specific commercial market segment within electricity end-users in Dubai would be willing to pay a 
premium for receiving part of their electricity from solar energy through implementing an innovative 
sustainable energy business model. 
To address this aim the main question was broken to three sub research questions. These sub questions were 
addressed in the thesis as reported below.   
What are the core characteristics of the Dubai energy business model?  
The core characteristics of the Dubai traditional and current energy business models were produced as a result 
of populating the Business Model Canvas (BMC) (Osterwalder & Pigneur, 2010) from literature review and 
empirical evidence from interviewing main figures in the utility and energy sector. Building Dubai’s traditional 
energy BM first functioned as a blueprint that was reused for building variations such as the current energy 
BM and for future use in terms of introducing innovation to the business operations and developing a new 
sustainable energy business model. 
The output that addressed this question is presented in Figure 38 showing the traditional business model 
characteristics in black text and the current characteristics in blue text. The use of the BMC facilitated the 
grouping of the core characteristics into the four main categories that defines a business model: 1.Customers 
(green) 2. Offer (purple) 3. Infrastructure (red) and 4. Financial viability (blue).    
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Although Figure 38 consists of characteristics that are common to most utility sectors around the world, the 
uniqueness of the Dubai energy business model lies in the fact that Dubai has a centralized energy sector. This 
made the introduction of innovation and sustainability measures easier. 
Which solar technology has the most competitive LCOE in Dubai? 
To determine the monetary value of the solar premium that hotels would need to pay for solar energy, the 
study identified the most established and commercially deployed solar technologies in the market and then 
identified the most suitable renewable energy modeling software that would calculate the LCOE of a 100 MW 
solar plant in Dubai. The most suitable resource modelling software was System Advisor Model (SAM) which 
yielded Cd-Te PV technology as the lowest LCOE in UAE’s ambience. A sensitivity analysis was also conducted 
on the most impactful financial parameters. In determining the optimum power purchase agreement tariff 
that the hotels would need to pay for solar energy, the financial parameters used in the simulation remained 
within the range of IRR and debt to equity ratio that makes the project financially attractive for investors 
With an IRR of 17%, a debt ratio of 74.5% and the technology data inputs exercised in the simulations, the PPA 
tariff resulted in USD cents 14.36/kWh, this equates to AED 0.53/kWh in UAE currency. Therefore, a premium 
of roughly AED 0.09/kWh from the price of conventional electricity paid today by large electricity consumers 
in Dubai. The net annual energy output of the Cd-Te PV plant was 237,027,882 kWh.   
What could be the possible incentives that would encourage the Hotels as a consumer of energy to pay a 
premium to buy electricity generated from solar energy?  
Dubai’s hotel industry was identified as a potential candidate due to its strong tourism sector that contributes 
31% to its GDP and grows at 15% annually, and has one of the highest hotel occupancy rates in the world 
(around 80%). Furthermore, Dubai Department of Tourism and Commerce Marketing (DTCM), the regulatory 
body for all tourism-related activities, is positioning itself as an active driver and supporter of the government’s 
mandate in greening Dubai. In light of this, three incentive schemes were designed in the aim of having DTCM 
offer these as a value proposition to encourage hotels to pay for the solar premium.  The proposed incentives 
were: 1. Green Certification Program, 2. Marketing and Advertising Support and 3. Green Star Classification. 
Interviews were conducted with 15 leading hotel chains in Dubai that have 5 and 4-star hotels in their portfolio. 
For the purpose of the interviews, each hotel was suggested to allocate 30% (on average 4,772 MWh) of its 
electricity to solar. That approach suggested that 50 hotels would consume the total net annual energy 
produced from the PV plant. The interview questions aimed to assess the length of commitment of the hotel 
sector to the greening of Dubai’s tourism and capture the hotels’ views and feedback on the incentives as well 
as assess their willingness to pay for solar energy with or without these incentives. The interview data were 
analyzed following the Thematic Analysis approach which included first transcribing the interview into text 
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and then noting items of interest and relevance to the research (codes) of which as a result themes based on 
similar topics emerged. 
Overall, the Green Star Classification was the most attractive incentive. This is basically due to its visibility as 
it can be attached to the status of the hotel, especially coming from DTCM which offers it credibility. As per 
the hotels’ feedback, the Green Star Classification also reflects the hotel’s commitment to the environmental 
issues and offers a unique and exclusive status. The second most attractive incentive scheme was the 
Marketing and Advertisement support through DTCM’s channels (online sites, booking engines and global 
tourism exhibitions). The Green Certification Programme resulted in low interest by the hotels because of 
abundant availability globally of green certification programmes. During the interviews, the hotels suggested 
alternative incentives that could be offered by DTCM such as 1. Reduction of government fees, 2. VIP service 
track, 3. Booking of events at hotel’s facilities, 4. Reduction of solar share from 30%, 5. Paying for energy 
efficient equipment.  
This feedback was then communicated to DTCM to obtain their opinion on the proposed incentives and the 
responses from the hotels. In principle, DTCM has indicated a general agreement to the green star and the 
marketing support incentives.  As for the alternative incentives recommended by the hotels, in particular the 
ones that are directly in control of DTCM such as the VIP track service and the booking of venues, there was 
an initial agreement.  For the other incentives, DTCM suggested further discussions would need to be 
conducted between DTCM leadership, DEWA and the hotel operators to further refine the value propositions.   
The final result of this thesis presents the proposed SEBM highlighting the main business process and value 
flow among the main stakeholders. This SEBM is a means to support Dubai in achieving its solar target as well 
as alleviating any possible need for financial support from the government to cover the difference between 
the cost of solar energy and the cost of conventional energy. Figure 38 shows the characteristics of the Dubai 
traditional and current energy business model as well the additions to the 9 blocks of the canvas as a result of 
the transition to the SEBM.  
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Figure 38 BMC with the core characteristics of the Dubai traditional (black text), current (blue text) and sustainable (red text) 
energy business model 
To conclude, this study helped to address the need for identifying ways to encourage the private sector to 
contribute into building of the solar energy capacity of Dubai.  The findings of this research highlights the 
importance of using Business Models as a tool to help understand the different elements of the energy sector 
in Dubai and therefore use it as a base for promoting transitions and innovation. 
By means of a literature review and analysis of empirical data this study has shown that with providing the 
right incentives, it is possible to attract the private sector to participate in promoting RE production. 
9.2 Potential risks of the SEBM  
This section presents possible risks that could arise when implementing the business model in Dubai and offers 
some recommendations in addressing these challenges. Predominantly the risks lie within the contractual 
relationship between DEWA and the hotels. It was recommended in Chapter 7 that the solar programme 
would approach large hotel chains. This would minimize the number of corporate managements having to sign 
agreements with DEWA and hence simplifying the operational process. However, one hotel chain would 
represent multiple properties participating and hence a default or a non-continuation of one hotel chain could 
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cause a large disruption to the flow of income and may be challenging to replace. To that end, the contractual 
agreement between DEWA and each of the participating hotels would need to address this type of risk.  
Possible scenarios could be in the length of the contract periods whereby a reasonable contract period would 
need to be agreed upon between both parties. For DEWA, one of the safest scenarios may be to have the 
contract period extended to coincide with the tenor of the PPA contract and by that there is a guarantee of 
funds for as long as the PPA is operational. However, hotels may find this commitment too long and difficult 
for them to respond to changes in external market dynamics. Some possible reasons that may lead to a 
participating hotel to want to pull out of the programme include the impact of a financial recession whereby 
the hotel can no longer sustain paying the premium, or a change in management and strategy whereby the 
hotel decides to pursue other projects to achieve its sustainability targets. To address this and give some 
flexibility to the contract, the duration could be of medium term, for example five years, which is renewed 
automatically upon expiration. If DEWA agrees to medium term contracts, one aspect it may want to consider 
is to give itself some time as a buffer period as it transitions from one participant to another.  
A second risk to the model is if the incentives from DTCM are no longer bringing much value. To address this, 
it may be beneficial for DTCM’s incentives to be continuously reviewed and reassessed with the participating 
hotels. New incentives could arise that could entice hotels to keep renewing their participation.   
A third risk pertains to the continuity of the rate of the premium that will be paid by each hotel. DEWA may 
need to consider its response strategy to changes in price of solar energy for new plants in the market. If the 
price of solar reduces, hotels may opt to exit this programme and join another programme with a solar plant 
that generates a more competitive price.   
9.3 Authors contribution 
This section highlights the novel contribution of this work to the topic of using business models as a tool for 
promoting RE. 
The first contribution is the novel use of the Business Model Canvas as a framework to populate Dubai’s energy 
business model. A related contribution to this is providing empirically grounded, detailed account of the core 
characteristics of Dubai’s energy business model. 
The second contribution of this thesis is first hand resource modelling simulations to compare four solar 
technologies performances in the UAE on the basis of the LCOE. 
The third contribution of this thesis is that it highlights the transition of the Dubai energy business model, in 
light of its energy diversifying strategy, from a traditional energy business model to the current one.  
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The fourth contribution is that this thesis provides valuable insight into the role that the private sector, hotels 
in this case, is likely to play in a transition to a sustainable energy business model of Dubai. 
The fifth contribution of this thesis is that it highlights the importance of involving both the public and the 
private sector in coming up with incentives that drive their contributions in the development and 
implementation of the Dubai sustainable energy business model. 
9.4 Further research  
This section presents a few additional areas of work that could be explored to help refine the details of the 
business model. It also considers a few ideas and suggestions to help the business model succeed.  
Further research can be applied into refining the operationalization of the Dubai Solar Hotel Programme to 
understand in more detail the legal and financial requirements of the model and the roles and responsibilities 
of the personnel managing the relationships between the different stakeholders. This would include reverting 
back to DEWA with the findings and the results of this study and further looking into refining the value 
propositions together with DTCM and the hotel operators. 
As for the number of hotels participating in this model, this research suggests 50 hotels based on the initial 
proposal of building a 100 MW solar pilot for the sake of exploring the business model concept. However given 
that Dubai’s target is 1 GW of solar power, further extension of this thesis could look at the possibility of scaling 
up the proposed Dubai Solar Hotel Programme by either enlarging the proposed 100 MW solar pilot or 
introducing additional 100 MW sized plants and with that increasing the number of hotels participating in the 
Program. Alternatively, the scaling up of the proposed Programme could include other commercial sectors 
beyond the hotel industry who may also have sustainability embedded within their long term strategy.  
Another suggested direction for future research is on the stream of revenue coming from the sale of carbon 
credits. This study suggested offering these carbon credits to Dubai government-owned organizations (such 
as Emirates Airlines) which may extend the value proposition of this model further into Dubai’s economy. 
Further work can look into the benefit or value in Emirates Airlines acquiring these carbon credits. For 
example, Emirates Airlines owns a number of hotels in Dubai as well as a tour-operating arm that offers a 
comprehensive range of holiday products and this may be of additional value to the stakeholders of the model. 
The beneficiary or beneficiaries of the stream of revenue from the sale of carbon credits could also be further 
investigated. 
Finally, technological advances in renewable energy and specifically in solar energy may approach grid parity 
and by that eliminate government financial support to close the gap between the cost of solar and the cost of 
conventional power. Alternatively this model could still be used for other forms of technology where there is 
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a display of willingness to pay but the technology is yet to be commercially viable. Further research could 
investigate what such technologies could be and which segment within the private sector may be incentivized 
to share that cost.  
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11 Appendix 
11.1 Appendix A: Stage 1 Dubai energy sector stakeholders interview questions 
(DEWA, DSCE, DCCE and RSB) 
Introduction for all interviews: 
 
Thanks for taking the time to meet with me.  
 
Please be aware that I will be taking notes but no quotes that state your name will be included, anonymity 
will be kept.  
 
Context and research question presentation:  
 
1. This interview is part of my dissertation for a PhD at Imperial College 
2. It explores involving the private sector from the consumer’s side in Dubai’s energy business 
model to support the financing of solar 
3. It relates to my interest in promoting solar energy in Dubai through developing a sustainable 
energy business model 
Questions are designed to guide the conversation (indicative only), but areas of interest can be explored 
outside the initial structure (in the form of follow-up questions).  
 
DEWA interview questions: 
The objective of the interview with DEWA is to understand DEWA’s business model before and after the 
introduction of solar to the energy generation mix through both EPC and IPP models. 
1. Key partners/stakeholders (before and after) 
The network of suppliers and partners that make the business model work  
 
- Who are your key partners?  
- Who are your key suppliers (fuel, technologies, etc.)? 
- Which key resources are you acquiring from partners? 
- Which key activities do partners perform? (For example role DSCE and DCCE, etc.) 
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2. Key activities (before and after) 
The most important things DEWA must do to make its business model work  
 
- What key activities do your value propositions require? 
 
3. Key resources (before and after) 
The most important assets required to make DEWA’s business model work  
 
- What key resources does your value propositions require? 
 
4. Customer value proposition (before and after) 
The bundle of products and services that create value for a specific Customer Segment  
 
- What value do you deliver to the customer? 
 
5. Customer relationships (before and after) 
Relationships DEWA establishes with its Customer Segments  
 
- What type of relationship do you have with each of your Customer Segments?  
- What type of relationship do your customers expect you to establish and maintain with them? 
 
6. Customer channels (before and after) 
How DEWA communicates with and reaches its Customer Segments?  
 
- How are you reaching your customers? 
 
7. Customer segments (before and after) 
The different groups of people or organizations DEWA aims to reach and serve  
 
- For whom are you creating value? 
- Who are your most important customers? 
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8. Cost structure (before and after) 
All cost incurred to operate DEWA’s business model  
 
- What are the most important costs inherent in your business model?  
 
9. Revenue streams (before and after) 
The money DEWA generates from each customer segment  
 
- What value do your customers pay for your services? 
- Have you managed to sustain profitability? 
 
 
 
DSCE, DCCE and RSB interview questions: 
The objective of the interview with Dubai’s energy stakeholders is to understand their role in Dubai’s shift in 
its energy BM as key partners of DEWA after the introduction of solar to the energy generation mix through 
IPPs. 
1. Who are your key partners/stakeholders? 
2. What are your key activities? What is your role in the new RE power generation initiative? 
3. What are your key resources? 
4. Who are your customers? What type of relationships do you have with them? 
5. Do you foresee any challenges with the uptake of renewable energy?  
6. What role the private sector will play in both supply and demand?  
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11.2 Appendix B: Stage 2 Analysis through System Advisor Model (SAM) 
This section illustrates an example of SAMs simulation runs through capturing screenshots of inputs used for 
the 100 MW c-Si PV plant and the 100 MW parabolic trough concentrated solar plant. Figure B.1 is the first 
step of SAM’s analysis where the type of technology and the financing option is selected 
 
Figure B.1: Screenshot of the choice of technology input, in this case c-Si PV Utility IPP. 
The next step is to enter the climate data information (Figure B.2). The default weather file library includes a 
complete set of data inputs for U.S locations with an option of downloading weather data of international 
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locations from EnergyPlus Energy Simulation Software from the Energy Efficiency & Renewable Energy 
website belonging to the US Department of Energy. 
 
Figure B.2: Screenshot of Abu Dhabi climate data input 
Figure B.3 below presents PV array information, this includes PV array layout, tracking and plant size data 
inputs. Values in the blue boxes are fixed and predetermined. Tracking was one of the features tested as part 
of the LCOE sensitivity analysis. SAM also calculates the land area required for the PV plant.  
 
Figure B.3: PV array information including PV array layout, tracking and plant size data inputs 
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When entering financial parameters, Figure B.4 below illustrates the data inputs provided by SAM. For the 
sake of this study, the life time of the project was kept to 30 years and all taxes were levied, as there are no 
taxes in the UAE. In all the simulations SAM was left to choose a debt fraction and a PPA escalation rate that 
that delivers the lowest levelized cost of energy. The PPA escalation rate is an annual escalation rate that 
SAM uses to calculate the PPA price in Years Two and later of the cash flow. As for the PPA calculation, for 
the sake of this thesis the IRR was specified and SAM was left to calculate the PPA price to match that target. 
 
Figure B.4: Financing inputs 
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Below (Figure B.5) is the breakdown of the costs associated with the PV system including direct costs such as 
modules, inverters and balance of plant as well as indirect costs such as land and permit costs.  
 
 
Figure B.5: Screenshot to illustrate the breakup of PV system cost components 
As for the module details, SAM provides a drop down list of different types of solar modules listed out by 
manufacturing companies. Different types of technologies are available, ranging from Crystalline Silicon 
through to Thin-film with varying module capacities, sizes and efficiency rates. For example in this specific 
simulation, the Sun Power 128-Cell Module was chosen, a c-Si model with an efficiency of 18.66% (Figure B.6). 
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SAM also offers the possibility to plug in details of modules manually without choosing from specific 
manufacturers models. In such case, data inputs such as: module maximum power, area, temperature co-
efficient, mounting, radiation and efficiency are required.  
 
 
Figure B.6: Sun Power 128-Cell Module details 
Figure B.7 is a screenshot of the results data that SAM provides after a simulation is run and Figure B.8 is an 
example of the graphs that SAM populates to present simulation results. 
 
Figure B.7: Screenshot of SAM results after a simulation is run 
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Figure B.8: An example of the graphs that SAM populates to present simulation results; a chart to illustrate the breakup of the 
costs that constitute the LCOE 
  
214 
 
11.3 Appendix C: Stage 3 Hotel interview questions 
Introduction for all interviews: 
Thanks for taking the time to meet with me.  
Please be aware that I will be taking notes but no quotes that state your name or Hotel will be included, 
anonymity will be kept.  
Context and research question presentation:  
1. This interview is part of my dissertation for a PhD at Imperial College 
2. It explores involving the private sector from the consumer’s side in Dubai’s energy business model 
to support the financing of solar 
3. It relates to my interest in promoting solar energy in Dubai through developing a sustainable 
energy business model 
Questions are designed to guide the conversation (indicative only), but areas of interest can be explored 
outside the initial structure (in the form of follow-up questions). 
Hotel 
Kept Confidential 
Interviewee 
Position 
Telephone 
Email ID 
 
Concept #1: Energy consumption and green initiatives  
1. Could you please briefly describe the Hotel energy consumption and whether your hotel has 
embarked on any energy efficiency initiatives 
 
a. What is the annual electricity consumption of the hotel in MWh?  
b. How much does energy consume as part of the hotel’s operational expense?  
c. How much energy did you succeed in saving annually through efficiency initiatives?  
d. Is your hotel a member of any green program? Does it drive up occupancy rates? Is it a 
successful branding tool? 
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Concept #2: DTCM involvement in raising sustainability awareness  
2. Dubai launched an initiative to build a green economy under the slogan of “A green economy for 
sustainable development”.  
a. What do you think of the Dubai Green Tourism Award? 
b. How do you think DTCM can support sustainability in the hotel sector? 
Concept #3: Introduction of solar into Dubai’s energy mix 
3. What do you think of the introduction of Renewable Energy in the Dubai energy mix?  
a. Would your hotel be interested in acquiring solar?  
Concept #4: Willingness to pay premium for solar energy without incentives  
4. Would your hotel be willing to pay a premium of AED 0.09/kWh for solar energy? At that 
premium, would your hotel be willing to procure 30% of its power requirements from solar 
energy? 
Concept#5: DTCM incentives (willing to pay for solar energy with incentives) 
5. In general, what incentives do you think will make your hotels be interested in paying the 
premium?  
 
6. What are your thoughts on the following potential incentives from DTCM: 
 
 A special category in the classification scheme 
o Green star 
 A green certification program 
o Expanding DTCM’s Green Tourism Award  
 
 DTCM  marketing and advertising promotion  
o A webpage on DTCM websites 
o DTCM booth in international exhibitions 
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11.4 Appendix D: DTCM interview questions 
Introduction to interview: 
Thanks for taking the time to meet with me.  
Please be aware that I will be taking notes but no quotes that state your name will be included, anonymity 
will be kept.  
Context and research question presentation:  
1. This interview is part of my dissertation for a PhD at Imperial College 
2. It explores involving the private sector from the consumer’s side in Dubai’s energy business model to 
support the financing of solar 
3. It relates to my interest in promoting solar energy in Dubai through developing a sustainable energy 
business model 
Questions are designed to guide the conversation (indicative only), but areas of interest can be explored 
outside the initial structure (in the form of follow-up questions). 
 
1. Could you please describe your role in Greening the image of Dubai through tourism? 
  
2. What incentive do you already provide to the Tourism sector in order to promote sustainability?  
a. What are the most favorable incentives 
  
3. Could you please describe your role in promoting renewable energy in the hotel sector in Dubai? 
  
4. Solar energy is more expensive than traditional energy, however if hotels were willing to pay that 
premium for solar power, would DTCM be willing to give certain incentives or commercial benefits in 
return to these hotels? 
  
5. What is your opinion on each of the following proposed incentives? Are they realistic? Can you offer 
them? 
   
a. A special category in the classification scheme? For example a green star. 
  
b. Green certification programme that grants these hotels free membership? 
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c. Marketing and promoting those hotels during participation of DTCM in international & world 
renowned exhibitions? Advertisement through a webpage on DTCMs websites? 
 
6. What are your thoughts on the incentives recommended by the hotels? (VIP track, booking venues, 
etc.) 
 
7. Do you have other suggestions for alternative incentives? 
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11.5 Appendix E: Hotel response excerpts and Thematic Coding  
This section covers the codes that reflect relevant and important snippets of the interview transcripts. 
Table 36 Interview responses (showing only those who responded)  related to the Hotel’s energy consumption and internal energy 
efficiency initiatives in terms of a) Consumption data and electricity tariffs b) Existing environmental and green initiatives and  c) 
Hotel customers environmental awareness 
Concept #1 Codes Themes 
The hotels energy consumption and green initiatives concept 
 
a) Consumpti
on and 
electricity 
tariffs data 
H1 “Energy consumes 13% of the hotel’s total operational 
expense”…. “Annual electricity consumption of the hotel is 
14MWh “…“Tariffs paid are AED 0.44/kWh + fuel 
surcharge.” 
 
H2 “Annual electricity consumption of the hotel is more 
than 15MWh”... “The DEWA bill comes to around AED 
300,000/month. The energy bill annually is around AED 5 
million. The tariff is AED 0.44 kWh.” 
 
H3 “the hotel consumes around 16,000MWh a year”... 
“”Annually energy consumption is around 16MWh.” 
 
H5 “We pay AED 360,000 monthly on our electricity bills… 
DEWA has raised the tariffs twice. We need to keep 
looking for ways to reduce this cost. 
 
H6 “Consumes 9,000MWh per year “... “Average energy 
spend is AED 700,000, out of which AED 350,000 goes to 
electricity.”… “Roughly 3% of total operational expenses” 
 
H7 “DEWA bill around AED 500,000 a month. Total energy 
bill is AED 6 million a year pit of which 3 to 4 million goes 
to electricity”  ... “Nearly 5 to 6% of total operational 
expense. It is higher than usual because of district cooling 
charges” 
 
H8 “electricity bill is the largest part of the hotels 
operational expenses. Around 5 to 7%. “ 
 
H9 “DEWA bill is around 3-4% of the hotels operational 
expense...” 
 
H10 “We pay AED 0.5 million per month. Last year we 
consumed 15 million kWh”...”3% of operational expense 
goes to electricity. Total cost of energy is 11%. Main cost is 
chilled water.”… ”Tariff is AED 0.45/kWh... 3% of 
operational expense goes to electricity.  
 
 
High energy and 
water consumption 
 
Utility cost 
dependent on size 
and facilities of the 
hotel 
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H11 “Last year’s energy bill was AED 15 million”.. 
“annually we consume 38,000 MWh”…”we have more 
than 1000 rooms” …”Energy bill is 5% of operational 
expense” 
 
H13 “DEWA bill is approx. AED 500, 000 a month. 
Electricity consumption is around 7% of the total 
operation expenses” 
 
H14 “Energy consumption reaches up to  28,000MWh 
which translates to 3 % of our operational expenses” 
 
b) Existing 
environme
ntal and 
green 
initiatives. 
H1 “has a sustainability website from HQ. Internal control 
to reduce carbon footprint by 30% by 2020”… “Monthly 
consumption is measured and tracked. All energy 
efficiency initiatives are marketed through websites.” 
Launched a hotel line that would pursue LEED certification 
in all of its properties and are positioned as the company’s 
“green lab 
 
H2 “priority is to focus on the environmental impact of our 
hotels and our carbon footprint.”…”changing light fixtures 
to LED lights.”…” benchmarking our operations locally and 
globally to monitor improvements” 
 
H3 “replaced to LED or energy saving bulbs, as well as 
optimization of chillers.” “Renewed ISO 14001 
certifications for environmental management “…”5 year 
sustainability goals on reductions of energy and carbon by 
20%.” ..” purchased renewable energy credits in Europe to 
offset our carbon footprint 
 
H4 “reduce energy and water consumption 20% by 
2020.”…”first hotel chains to calculate our carbon 
footprint” ... “Monitoring systems help us track 
consumption and monitor progress against goals”…”We 
use Energy and Environmental action as our audit 
tool”…“We work in partnership with US Green building 
council, LEED and Green building certification institute” 
 
H5 “Pursuing multiple channels to reduce energy 
consumption. Achieved 15% through LEDs” 
 
H6 “One of our hotels has solar chillers and solar rooftops 
on all public areas”… “We did a lot of carbon saving 
initiatives”…”  There are many initiatives that we are 
driving locally. We have “plant a tree” program.” 
 
H7 “We saved AED 500,000 annually by optimizing the 
building management system and controlling room 
Energy consumption 
reduction targets and 
green initiatives 
already exist 
 
Energy efficient 
measures are driven 
by the need to 
reduce energy 
consumption and 
promote an 
environmentally 
conscious hotel 
image 
 
Some hotels are 
already members of 
green programs 
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temperature. We saved AED 50,000 on heating through 
water savers in rooms” 
 
H8 “We have a Green Partnership Programme which 
focuses on improvements in waste management, energy 
and water conservation.”… “HQ have embarked on an 
energy and carbon management programme whereby we 
monitor, record, benchmark and setting targets on our 
environmental performance.” 
 
H9 “replacing nearly 95% of lighting fixtures into LED. We 
have motion sensors, timers, dimmers for public areas”…  
“Target is to save 5% of energy every year since 2012.”  “We 
have in-house energy auditors from HQ who benchmark 
against other hotel operators in hotel Dubai” 
 
H10 “have installed LED bulbs, energy monitoring systems 
to identify where the main consumption is, water savers.” 
“Some customers do not like water flow restrictors... 
Contradict luxurious standards”.. “We don’t have a way 
currently to calculate exactly how many of our guests are 
coming for environmental reasons.” 
 
H11 “We have installed water savers in showers, LED lights 
and room management systems.” 
 
H12 “looking at ways to better our energy consumption. 
Any environmentally friendly initiative reflects positively 
on the reputation of the hotel” 
 
H13 “Through rigid energy efficiency measures in our 
water and energy consumption we were able to reduce 
our DEWA bill”… “Key cards seen as restriction and not 
mandatory in Dubai.” 
 
H14 “installed solar water heaters, LED lights. We are 
14001 certified “…”hired Eco tracker to benchmark our 
energy consumption levels with other hotels within the 
hotel chain”..” we are targeting to go 25% below that” 
 
H15 “We are silver certified by Earth Check” “Installing 
LEDs, BMS automation, scheduling of equipment” “have 
solar panels installed ” 
c) Hotel 
customers 
environme
ntal 
awareness 
 
H1 “Customers expect hotels should take on board costs 
of making their buildings more environmentally friendly” 
“Customers are not willing to pay a premium for being 
green.” 
 
Customers prioritize 
price, health and 
safety over 
sustainability 
 
Success of green 
certification 
programs depends 
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H2 “Most of our customers are from Europe, and the 
feedback we receive is their appreciation of such 
initiatives.” 
 
H3 “Majority of our customers are European and they care 
about what we do to save the planet.” 
 
H4 “We have an Environmental awareness month to build 
awareness with our guests” 
 
H5 “We market internally to our guests and globally to all 
our stakeholders.” 
 
H8 “Majority of our customers are from Europe and the 
GCC countries. We do receive inquiries on our greening 
activities from our European customers” 
 
H9 “Majority of our customers are from Europe and 
America and many of them are asking if our hotel is 
compliant to environmental standards.” 
 
H10 “Customers asking us if we are environmentally 
friendly. Some tour operators send us surveys on our 
conservation policies.” 
 
H11 “We market this to our customers and they are 
appreciative” 
 
H13 “Majority of our customers are European and 
appreciate these efforts” 
 
H14 “Customers in this region are not too specific on 
environmental conscious initiatives however this is 
improving” 
 
H15 “Locally I don’t think going green makes a difference, 
but the mindset is changing and there is more awareness.” 
 
on consumer 
demand for 
sustainable tourism 
 
Customer 
participation in green 
programs varies by 
customer origin 
 
 
 
Table E.2 Interview codes from response data regarding the opinion on DTCM’s involvement in raising sustainability awareness 
Concept #2 Codes Themes 
DTCM 
involvement  in 
raising 
sustainability 
awareness  
H1 “We have green programs however if we compare the 
outcome of such programs to counterparts in Europe the 
results are far better in Europe”… “Consumers are not 
primarily driven by sustainability for their choice of 
holidays… Customers still prioritize price, health and safety 
over sustainability” 
 
Appreciation of 
DTCM efforts for 
greening hotel sector 
 
DTCM is key in 
promoting the 
greening of this 
sector 
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H2 “Our relationship with DTCM is solid. We work with 
them closely and support them”... “We are in the process 
of being accredited by Green Globe”... “We believe this 
reflects well on us and it a good way to be acknowledged 
globally.” 
 
H3 “The Green award is a good start however we have not 
participated in it….” DTCM could enforce certain 
regulations on hotels to ensure they are compliant” 
 
H4 “We have not participated in the Green Award…”Our 
engagement with DTCM has primarily been around fees 
payment“ …”DTCM can offer a lot in building awareness, 
helping us to create the culture of saving energy and water 
amongst our guests” 
 
H5 “DTCM can put in place regulation for occupancy 
sensors. Best to have energy efficiency measures 
regulated, it’s easier to manage and build consistency 
across the sector.” 
 
H6 “We did participate in the Green Award. Came in 2nd. 
We did a lot of carbon saving initiatives; however 
participation fees are too high” 
 
H7 “Yes we are part of a green certification program. 
DTCM is a key force in promoting the greening of this 
sector because it is the only regulator and all our licensing 
and approvals actually come from DTCM”..”. DTCM is very 
active and has good knowledge of energy auditing and can 
guide improvements.” 
 
H8 “It is good that the government is pushing to promote 
this thinking”…. “It will require a top down approach to 
change mindset”…. “DTCM is the regulator of the hotel 
industry and has the authority to drive greening of hotels” 
”We follow our internal greening programme and we 
promote it heavily through our global websites. We 
believe it is part of our social responsibility.” 
 
H9” We participated in 2012 to showcase our 
achievements.”... “It’s a great tool to showcase to our 
customers our efforts however we would like to see more 
support from DTCM.” 
 
H10 “We have not participated in the Green Award”... 
“We are not green certified”... …” Not really in contact 
with DTCM. They only give us advice on quality to see if we 
meet the right standards. Good to see DTCM be more 
active in this role” 
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H11 “DTCM can drive the standards and regulations to 
incorporate sustainability measures.”…”The Green 
Tourism Award is good to change mindset and raise 
awareness”  ...“DTCM with DEWA could audit all hotels on 
their energy consumption, not only hotels participating in 
the Green award.” 
 
H12 “We are not part of any programme at the 
moment”…” This being a local hotel we are very 
supportive of the government initiatives.” “One idea to 
promote environmentally conscious operations is to 
enforce all hotels to go through an energy audit” ” 
Sustainability review board that rates hotels & publishes 
annual reports 
 
H13 “We have participated in DTCMs Green award and are 
in the top 20.”…” DTCM does very good energy 
auditing”…” And we already do everything that a green 
certification programme guides you to do, so we don’t 
need to be a part of any certification program.  
 
H14 “We participated in Green tourism award and we won 
before last year”…” Would be good to have this award on 
a yearly basis not every 2 years”... “ways to increase the 
competition, currently it’s voluntarily”...”audits should be 
across the whole sector”.  
 
H15 “We are not part of any green certification 
program”… “DTCM can support in publishing guidelines 
and raising awareness” 
 
 
